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[A  number  of  abbreviations  occur  frequently  throughout  the 

text  of  the  original.  They  are  explained  below  for  convenience. 

GMTTS  (Glavnoye  upravleniye  mezhdugorodnoy  telefonno-telegrafnoy 
svyazi  Ministerstva  svyazi  Soyuza  SSR — Main  Administration 
of  Interurban  Telephone-Telegraph  Communications,  Ministry 
of  Communications  USSR). 

KU  (Kabel'nj'y  uchastok-- Cable  section). 

LTU  (Lineyno-tekhnicheskiy  uzel — Line-technical  center). 

MKU  (Mezhdugorodnyy  kabel'nj^^'  uzel—Interurban  cable  center). 

UUP  (Neobsluzhivayemyy  usilitel’nyy  punkt — ^Uon-serviced  (i.e, ,  auto¬ 
matic  functioning)  repeater  station). 

RKPI  (Rayon  tekhnicheskoy  ekspluatatsii  kabel’nykh  telefonno-tele- 

grafnykh  magistraley—Technical  operation  of  cable  telephone- 
telegraph  main-line  region). 

RVE  (Remontno-vosstanovitel*nyaya  brigada— Repair-replacement  crew). 

TsMIIS  (Tsentral^ny  nauchno-issledovatel*skiy  institut  svyazi-- 
Central  Scientific  Research  Institute  of  Communications). 

UKM  (Upravleniye  tekhnicheskoy  ekspluatatsii  kabel’nykh  telefonno- 
telegrafnykh  magistraley— Administration  for  the  Technical 
Operation  of  Telephone  and  Telegraph  Main-line  Cables), 

UP  (Usilitel'nyy  punkt — Repeater  station). 

VTU  (Vedomstx''enn;7ye  tekhnicheskiye  usloviya — Departmental  technical 
specifications).] 
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PREFACE 


In  recent  years  there  haS  been  a  considerable  increase  in  the^ 
number  of  cable  trunk  lines  equipped  for  multiplex,  multi-chantiel,  high- 
frequency  communications  in  telephone  and  telegraph  transmissions,  as 
well  as  for  high-quality  broadcasting  and,  in  some  cases,  television 

programs.  ,  ,  . 

The  seven-year  plan  for' 19^9-1965  anticipates  a  further  develop¬ 
ment  of  the  cable  trunk  line  network  through  the  installing  of  balanced 
high-frequency  cables  with  domestically  produced  multiplex  equipment  for 
2U-and  60-channel  systems,  and  of  coaxial  cables  with  four  coaxial  pairs, 
liius  making  it  possible  to  set  up  as  many  as  1^20  telephone  channels  for 
esich  two  coaxial  pairs,  or  to  transmit  300  telephone  conversations  and 
two  high-quality  television  broadcasts  simultaneously. 

Moreover,  single— quad  balanced  and  miniature  coaxial  cables  are 
to  be  introduced  for  intra-republic  and  oblast  communications  using 
multiplex  equipment  for  their  multi-channel  systems. 

Semiconductors  and  other  modern  miniature  inexpensive  products 
xd-ll  be  iri-dely  used  in  multiplex  equipment. 

Non- Serviced  rensater  stations  will  be  installed  on  cable  trunk 
lines  to  as  great  an  extent  as  possible,  and  wide  use  will  be  made  of 
remote  control  and  remote  signalling. 

The  uninterrupted  and  high-quality  operation  of  complicated 
technical  equipment  having  a  great  number  of  communication  channels  on 
cable  truck  lines  requires  of  servicing  personnel  that  they  maintain 
cable  equipment  in  strict  conformance  with  technical  standards,  and  that 
they  continually  strive  to  improve  their  abilities. 

The  proper  organization  regarding  work  with  cable  equipment  so 
as  to  prevent  communications  work  stoppage  assumes  timely  preventive 
repair  operations  in  order  to  forestall  breakdowns,  unrelenting  techni-^ 
cal  supervision  over  cable  main  lines,  maintenance  of  electrical  specifi¬ 
cations  and  the  depth  of  cable  beds  according  to  established  standards, 
the  execution  of  measures  to  protect  cables  from  corrosion  and  lightn¬ 
ing,  the  installation  of  cables  under  constant  full  pressure,  and  a 
check  of  technical  documentation  for  their  conformance  to  actuality. 

The  introduction  of  new  technology  in  cable  main  lines  and  the 
increased  demands  upon  their  operation  have  brought  about  considerable 
changes  in  the  organisation  of  cable-equipment  operations.  As  a  result, 
the  Main  Administration  of  Interurban  Telephone  and  Telegraph  Communi¬ 
cations  has  published  the  present  book.  The  regulations  treated  in  this 
book  were  compiled  on  the  basis  of  many  years’  experience  with  cable 
lines  and  on  the  basis  of  previous  publications:  Pravila  tekhnicheskoy 
ekspluatatsii  mezkdugorodnoy  telefonnoy  svyazi  [Regulations  for  the^^ 
Technical  Operation  of  interurban  Telephone  Lines] ,  published  in  1957 , 
and  Pravila  po  stroitel’stvu  mezhdugorodnykh  kabel’nyldi  liniy  svyazi 
[Regulations  for  Constructing  Interurban  Cable-Line  Coramunicati ons J , 
published  in  1958. 


The  regulations  are  obligatory  for  the  engineer  and  technical  per¬ 
sonnel  of  the  cable  main-line  administrations,  oblast  administrations, 
and  republic  communications  ministries  which  serve  the  radio  cables 
joining  radio  bureaus  with  transmitting  and  receiving  radio  centers, 
as  well  as  the  cable  inserts  to  the  overhead  lines  of  interurban 
telephone  and  telegraph  communications  lines. 

As  a  result  of  the  publication  of  these  regulations.  Sections  1, 

2,  3,  and  U  of  Rakovodstvo  po  technicheskoy  ekspluatatsii  i  reraontu 
mezhdugorodnykh"  kabe^nykh  sooruzheniy  svyazi  [Manual  for  the  Techni cal 
Use  and  Repair  of  Interurban  Cable  Communications  Facilities]  are  can¬ 
celled. 

All  comments  regarding  the  present  book  should  be  forwarded  to 
Moscow  K-9,  Gor'kiy  Street,  7,  Main  Administration  of  Interurban  Tele¬ 
phone-Telegraph  Communications,  Ministry  of  Communications  USSR. 

— Technical  Administration, 
Ministry  of  Communications  USSR 
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CHAPTER  I 


GENERAL  REGULATIONS 

Section  1.  Cable  lines  of  Interurban  telephone  and  telegraph 
coimnunications ,  "^Teir  use  and'  ‘cTii^sificatioh. 


1.1.1.  Cable  lines  of  interurban  telephone  and  telegraph  com¬ 
munications  are  subdivided  into: 

a)  interurban  cable  communications  lines,  connecting  interurban 
telephone  and  telegraph  junctions j 

b)  incoming  cables  laid  at  the  points  where  overhead  telephone 
and  telegraph  comraiinications  lines  approach  telephone  and  telegraph 
junctions  and  repeater  stations,  and  also  connecting  cablesj 

c)  cable  inserts  laid  at  points  where  overhead  communications 
lines  cross  reservoirs,  railroads,  tunnels,  and  where  they  intersect 
power'  transmission  lines j 

d)  radio  cables  leading  to  radio  broadcasting  equipment  rooms 
(R7A),  radio  offices,  receiving  and  transmitting  radio  stations. 

1.1.2.  Interurban  cable  lines,  lead-in  cables,  cable  inserts, 
and  radio  cables  are,  depending  on  how  they  are  used,  divided  into  three 
classes. 


A.  Interurban  cable  communications  lines. 

Class  I— trunk  cable  lines  running  through  the  whole  Soviet 
Union,  connecting  Moscow  with  republic,  Icray,  and  oblast  centers,  and 
a.lso  connecting  the  latter  with  each  other  j 

Class  II— (intra-republic,  intra-kray,  intra-oblast)  cable  lines 
connecting  republic,  kray,  or  oblast  centers  with  rayons,  and  also  the 
latter  with  each  otherj 

Class  III — intra-rayon  cable  lines. 


B.  Lead-in  cables  and  cable  inserts. 

Lead-in  cables  cable  inserts  and  connecting  cables  are  classified 
according  to  the  highest  class  of  the  network  and  conduits  connected  to 
them. 


C.  Radio  cables. 

Class  I— cable  lines  running  from  radio  broadcasting  equipment 
rooms  and  radio  offices  to  main- line  radio  or  center  and  republic  trans¬ 
mitting  and  receiving  radio  stations,  and  cables  connecting  the  receiving 
and  transmitting  radio  stations  of  these  same  networks. 
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Class  II — cable  lines  running  to  receiving  and  transmitting  radio 
stations  with  an  intra-oblast  line  for  radio  communications  or  for  local 
broadcast. 

1.1.3.  Cable  lines  are  divided  into  single  cable  and  double 
cable.  Double  cable  applies  only  to  cable  lines  where  the  usual  com¬ 
munications  system  is  a  four-conduit  system,  with  reception  and  trans¬ 
mission  on  two  separate  cables. 


Section  2.  The  organization  of  interurban  cable  line  communications. 

1.2.1.  Interurban  cable  lines  and  radio  cables  of  class  I  make 
up  the  m.ain  trunk  line  interurban  cable  network  of  the  Soviet  Union. 

The  intenirban  cable  communications  lines  and  radio  cables  of 
class  II  comprise  the  intra-oblast  and  interurban  cable  network. 

The  sum  total  of  these  networks  comprises  the  interurban  cable 
network  of  the  Soviet  Union. 

1.2.2.  The  over-all  management  of  the  technical  operation  of  the 
interurban  cable  network  of  the  Soviet  Union  is  the  responsibility  of 
the  Kain  Administration  of  Interurban  Telephone-Telegraph  Communications, 
Ministry  of  Communications  USSR  (GUMTTS). 

1. 2.3.  The  technical  operation  of  the  main-line  cable  communi¬ 
cations  lines  is  the  responsibility  of  the  administrations  for  the 
technical  operation  of  cable  telephone  and  telegraph  main  lines  (UKM) 
and  the  Adm.inistration  of  the  Moscow  Interurban  Cable  Network  (UMMKS), 
which  are  subordinate  directly  to  the  GUMTTS. 

The  UKM  and  the  UMMKS  operate  through  the  cable  telephone  and 
telegraph  main- line  technical  operational  rayons  (RKti),  through  inter¬ 
urban  cable  junctions  (MKU),  and  through  cable  sections  (KU). 

1. 2.U.  The  technical  operation  of  interurban  cable  communication 
lines  of  Classes  II  and  III,  of  lead-in  cables  and  radio  cables,  is  set 
up  by  the  communications  ministries  of  the  Union  republics  within  their 
territories  through  oblast  or  kray  communications  administrations, 
through  line-tochnical  and  interui-ban  cable  communications  junctions. 

Note:  In  some  cases,  the  operational  servicing  of  the  cable  lines 
referred  to  in  1.2oii  may,  with  the  authorization  of  GUliTTS,  be  trans¬ 
ferred  to  the  jurisdiction  of  UKM. 

1.2.5.  The  location  and  the  staff  of  UKM  are  determined  by  the 
Ministry  of  Communications  USSR.  The  location  and  staff  of  RKM  and  KU 
si-e  determined  by  UKM,  which  bases  its  decisions  on  standards  set  by 
the  Ministry  of  Communications  USSR. 

l.f.6.  The  location  and  staffs  of  MKU  are  determined  by  the 
Ministries  of  Communications  of  the  Soviet  Republics. 

1-2. 7.  The  basic  mission  of  the  organizations  which  operate  cable 
lines  for  interurban  telephone'  and  telegraph  communications  is  the 
maintenance  of  all  equipment  in  conformance  with  the  established  technical 
st.-2xidards,  keeping  it  in  working  order  at  all  times,  increasing  its 
effectiveness,  developing  new  equipment  through  the  mobilization  of 
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resources  from  \fithin,  int'rodueing  new  equipment,  and  continually  attempt¬ 
ing  to  reduce  labor  and  material  expenditures. 

1.2.8.  The  basic  mission,  rights,  and  responsibility  of  UKM,  RKM, 
and  MKU  in  the  realm  of  technical  operation  are  defined  by  these  Regula¬ 
tions  and  by  the  decrees  regarding  TJM ,  RKM,  MKU,  and  KU  issued  by  the 
Ministry  of  Communications  USSR. 

1.2.9.  The  basic  mission  of  subordinate  elements  of  UKM,  RKM, 
and  MiUJ,  as  ¥611  as  the  responsibilities,  rights,  and  obligations  of 
their  workers,  is  defined  by  the  decrees  and  official  instructions  pub¬ 
lished  by  the  administrations  for  main-line  cables,  by  kray  and  republic 
(ASSR)  administrations  for  communications,  and  by  the  ministries  for 
communications  of  the  Union  republics,  which  are  based  on  these  Regula¬ 
tions. 

1.2.10.  These  Regulations  define  the  principal  provisions, 
missions,  and  measures  within  the  realm  of  the  technical  operation  of 
cable  lines  for  interurban  telephone  and  telegraph  communications. 

In  the  course  of  working  out  these  Regulations  and  after  proper 
regard  for  the  technical  operation  of  interurban  telephone  communications, 
the  Ministry  of  Communications  USSR  has  published  a  manual  and  a  set  of 
instructions  which  determine  the  technology  and  manner  for  executing  the 
I'arious  types  of  operations  associated  with  the  operation  of  cable  lines 
for  interurban  telephone  and  telegraph  communications. 
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CHAPTER  2 


THE  COMFONEMT  PARTS  OF  CABLE  LINES  FOR  INTEHHRBAN  TELEPHONE  AND 
TELEGR/lHI  COl'MUNIGATICNS  AND  THEIR  USE 

Section  1.  The  make-up  of  cable  lines  for  interurban  telephone  and 

telegraph  commanications . 


2.1.1.  Cable  lines  for  interurban  telephone  and  telegraph  com- 
inuni cations  consist  of  cables,  cable  fittings,  cable  facilities,  and 
auxiliary  equipment. 

2.1.2.  Cables  can  be  telegraph,  telephone,  broadcast,  television, 
or  multi-purpose,  depending  on  the  type  of  communications.  They  can  be 
underground,  underwater,  or  overhead,  depending  on  where  they  are  laid. 

2.1.3.  Cables  are  distinguished  by  a  designator  which  indicates 
the  use  they  were  designed  for,  the  kind  of  insulation  and  twist,  the 
interior  design  and  type  of  protective  sheathing. 

The  first  letter  of  the  designator  on  the  cable  indicates  the 
kind  of  communications  it  is  intended  for  (for  example,  MKB  is  for  main 
lines,  TZB  is  for  telephone  approach  and  junction  line  cables). 

The  second,  and  sometimes  the  third,  letter  in  some  multi-purpose 
cables,  indicates  the  type  of  twist  (TZB  is  a  spiral  quad,  TDPB  is  a 
double  pair  twist,  and  so  forth). 

The  letter  ”S"  on  the  designator  indicates  that  the  cable  has 
styro-flex  insulation,  and  the  letter  "E"  indicates  that  there  is  a 
shielded  pair  in  the  cable.  The  last  letter  (and  sometimes  the  last 
two)  indicate  the  kind  of  protective  sheathing  and  the  way  it  was  intended 
to  be  laid.  For  example; 

a)  bare— TZG,  TZEG,  TDSG,  MG,  MSG,  KMG,  KMG,  and  others  are 
for  lajring  in  cable  ducts  j 

b)  cable  wound  with  two  steel  ribbons  but  without  an  outside 
sheath--TZBG,  TZEBG,  TDSBG,  MEG,  MSBG,  KMKBG,  KMBG,  and  others  are 
for  lajd-ng  in  collectors,  tunnels,  and  in  areas  where  there  are  likely 
to  be  explosions j 

c)  cable  wound  with  two  steel  strips  and  having  an  outside 
sheath~TZB,  TZEB,  TDPB,  MB,  MSB,  KMKB,  and  others  are  for  la3d.ng 
directly  in  the  ground  under  normal  conditions | 

d)  cable  having  flat  wire  armor  with  an  outser  sheath— TZP, 

TZEP,  TDSP,  MKP,  MSP,  KMKP,  KMP,  and  others  for  laying  in  the  ground 
under  conditions  of  stress  (in  marshy  soil,  on  steep  slopes,  etc.)j 

e)  cable  armored  with  round  steel  wire  and  having  an  outer 
sheath— TZK,  TZEK,  TDSK,  MKK,  MKSK,  KMKK,  KM,  and  others  for  laying 
across  rivers  and  lakes  used  for  navigation. 

The  basic  data  and  design  of  cables  used  in  interurban  telephone 
and  telegraph  communications  lines  are  given  in  Appendix  1. 
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Section  2.  Cable  fittings. 


2.2.1.  Cable  fittings  are  used  for  joining  factory  lengths  of 
cable,  for  adding  on  separate  electrical  and  mechanical  facilities,  for 
the  terminal  connection,  and  for  protecting  the  cable  from  dangerous 
voltages  and  currents. 

Cable  fittings  consist  of: 

a)  connecting  sleeves  of  lead  for  providing  a  hermitic  seal  for 
factory-length  cable  joints,  and  iron  sleeves  for  protecting  the  lead 
sleeves  from  damage j 

b)  loading  coil  cases  are  for  loading  coils  used  for  reducing 
attenuation  through  increased  cable-line  inductance  j 

c)  load  coil  spacing  elongators  for  adding  electrical  length  for 
the  cable  up  to  the  load  coil  spacing  without  laying  reserve  cable,- 

d)  symmetrical  capacitors  and  anti- communication  circuits  for 
making  cable  symmetrical  and  for  increasing  the  protection  between  lines 
against  crosstalkj 

e)  cable  boxes  for  connecting  cable  ends  in  switch  panels,  cable 
vaults,  cable  boxes,  and  cable  huts. 

Boxes,  depending  on  their  design  and  the  purpose  for  which  the 
cable  connected  to  them  is  intended,  are  classified  as: 

shielded“for  connecting  broadcast  cable  pairs  and  hf  communica¬ 
tion  pairsj 

non-shield8d--for  connecting  If  communication  pairs j 

coaxial — for  connecting  coaxial  pairs 

f)  cable  boxes  for  connecting  overhead  line  circuits  to  cable  on 
cable  supports 5 

g)  fuses  for  protecting  cable  and  station  equipment  from  prolonged 
and  dangerous  currents; 

h)  lightning  arrestors  for  protecting  cable  and  station  equipment, 
as  well  as  servicing  personnel,  from  dangerous  voltages; 

i)  autotransformers  for  balancing  the  wave  impedance  of  the  multi¬ 
plex  circuits  of  overhead  lines  and  cables  without  load  coils,  as  well 

as  for  wave  impedance  cables  with  input  resistances  from  the  mutliplex 
equipment; 

j)  cutoff  coils  for  increasing  crosstalk  attenuation  across  three 
single  conductor  circuits  and  circuits  of  the  "two  conductor- — ground" 
type  between  input  and  output  amplifiers,  as  well  as  for  protecting  the 
equipment  from  the  effect  of  external  sources  of  interference:  radio 
stations,  electrified  railroads,  and  power-transmission  lines; 

k)  drainage  coils  for  decreasing  the  value  of  equalizing  currents 
(impulses)  which  distort  the  transmitted  signals  of  voice  telegraph,  and 
also  for  decreasing  attenuation  of  the  required  currents  for  telephone 
and  telegraph  transmissions  when  the  lightning  arrestors  are  in  operation; 

l)  load  coil  units  for  balancing  the  wave  impedances  of  the  over¬ 
head  lines  of  multiplex  circuits  with  the  wave  impedances  of  input  cables 
or  cable  inserts,  as  well  as  with  multiplex  equipment.  In  addition,  load 
coils  reduce  cable  attenuation. 
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2.2.2.  Cable  conduit  and  terminal  equipment  is  used  for  la3d.ng 
cable  and  for  attaching  cable  fittings. 

Cable  conduit  equipment  comprises  the  following; 

a)  cable  conduits  xirith  inspection  wells  and  boxes  which  make 
possible  the  laying  of  new  and  the  repairing  of  existing  cables  without 
digging  up  the  ground; 

b)  input  devices  for  leading  cables  into  buildings  and  for  arrang¬ 
ing  distributing  and  gas-proof  sleeves.  When  leading  in  a  large  quantity 
of  cable  for  arranging  input  equipment,  a  special  location  is  selected. 

Cable  teminal  equipment  consists  of  the  following: 

a)  cable  huts  for  distributing  protective  equipment  and  terminal 
cable  fittings  used  for  connecting  overhead  lines  to  the  cable; 

b)  cable  vaults  and  distribution  heads  used  to  house  cable  boxes 
in  places  where  cables  branch  off  in  several  directions  or  change  their 
capacitance; 

c)  cable  suppoidis  for  providing  space  for  cable  boxes  and  balanc¬ 
ing  and  protective  equipment  and  for  connecting  conductors  from  the 
overhead  lines  with  cable  cores. 


Section  3«  Auxiliary  cable  equipment. 

2.3.1.  Auxiliary  cable  equipment  serves  to  indicate  cable  routes, 
to  protect  cables  from  corrosion  and  dirty,  to  keep  them  under  constant 
air  pressure,  and  so  forth. 

Auxiliary  equipment  consists  of  the  following: 

a)  measurement  posts  for  indicating  the  routes  and  arrangement  of 
cable  sleeves  in  the  area; 

b)  signal  protection  signs  for  indicating  the  location  of  cables 
at  river  crossings; 

c)  safety  equipment  (electric  drainage,  cathode  system,  and  pro¬ 
tective  electrodes)  for  eliminating  the  corrosion  on  cable  sheathing  caused 
by  stray  currents  or  by  chemical  elements; 

d)  control- signal  equipment  for  around-the-clock  monitoring  of 
safety  equipment  and  for  keeping  control  over  the  potential  between  cable 
sheathing  and  ground; 

e)  signal  equipment  for  indicating  a  decrease  in  insulation  for 
maintaining  a  check  on  the  resistance  of  cable  strand  insulation  with 
relation  to  ground; 

f)  compressor  equipment  for  pumping  dry  air  (gas)  into  the  cable 
in  order  to  maintain  the  hermetic  sealing  of  the  sheath; 

g)  low  air  pressure  warning  for  maintaining  the  proper  amount  of 
air  (gas)  pressure  in  the  cable; 

h)  monitor-instrument  points  for  making  measurements  of  stray 
current  potentials  on  cable  sheathing; 

i)  underground  lightning-arrestor  bus  and  cable,  overhead  current- 
drain  conductors  with  remote  grounds  for  protecting  cables  from  lightning, 
and  klydonograph  registering  meters  and  ferromagnetic  recording  devices. 
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CHAPTER  3 


PRINCIPAL  OPEKATIGHAL  AND  TECHNICAL  REQUIREMENTS  REGARDING  INTERURBAN 
TELEPHONE  AND  TELEGRAPH  CABLE  LINES 

■  Section  1.  General  regalreTnents. 


3.1.1.  The  cable  lines,  must  be  in  such  a  state  that  uninterrupted, 
reliable  operation  will  be  assured  for  all  lines  connected  to  them 
(telephone,  telegraph,  radio  broadcasting,  and  so  forth).  Operational 
maintenance  of  cable  lines  must  be  such  as. to  assure  maximum  life. 

3.1.2.  Cables,  cable  fittings,  equipment  and  auxiliary  equipment 
for  cable  lines  must  conform  to  official  state  standards  (GOST)  as  re¬ 
gards  their  physical  and  electrical  characteristics.  In  the  absence  of 
GOST  standards",  VTU  [vedomstvenniye  teldinicheskiye  usloyiye— departmental 
technical  specifications]  or  other  technical  documentation,  duly  authorized, 
will  be  used. 

3.1.3.  Cable  lines,  their  fittings,  equipment  and  additional 
equipment,  as  well  as  adjacent  underground  and  above-ground  equipment, 
must  meet  the  requirements  of  the  regulations  in  effect  regarding  safety 
and  established  dimensions, 

3.I.U.  Cable  lines  for  interurban  telephone  and  telegraph  com¬ 
munications  must  be  protected  from  all  kinds  of  damage,  corrosion,  and 
from  lightning,  as  required  by  these  regulations,  as  well  as  by  manuals 
and  books  of  instructions  now  in  effect. 


Section  2.  Cable  runs  and  dimensions. 

3.2.1.  Cable  runs  must  not  be  visible  (that  is,  there  should  not 
be  any  dips’  or  ridges  along  the  run,  or  pits  at  sleeve  junctions). 

3.2.2.  Along  ravine  slopes  and  river  banks  where  the  ground  is 
likely  to  be  washed  away  or  where  landslides  are  likely  to  occur,  the 
earth  along  the  run  should  be  shored  up  either  with  turf  or  paving,  or 
with  something  similar.  In  places  subject  to  continual  erosion,  a  by¬ 
pass  sewer  should  be  constructed  for  the  water j  otherwise,  the  cable  should 
be  relaid  along  a  better  path. 

3.2.3.  If  the  cable  run  goes  across  a  steep  incline  (30-ii5°),  the 
cable  must  be  laid  in  a  zig-zag  fashion,  in  order  to  avoid  ha^/ing  the 
cable  stretched  too  much  for  safety  in  case  of  landslides,  and  in  order 
to  keep  the  run  from  being  washed  out.  On  the  surface  of  the  run  in 
such  places,  turf,  pavement,  and  planting  supports  are  to  be  erected  and 
buttressed  in  the  approved  fashion. 

3.2.ii.  'When  the  cable  run  goes  close  to  steep  Inclines  and  river 
banks  and  ravines  which  subject  them  to  washouts,  the  run  must  pass  by 
at  a  safe  distance,  as  determined  by  the  natural  slope  of  the  ground.  If 
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this  is  not  done,  suitable  measures  must  be  taken  to  eliminate  the  pos¬ 
sibility  of  landslides  and  avalanches  (accumulation  or  filling  up  of 
basins)  or  a  cable  guide  should  be  made. 

Note.  The  angle  of  the  natural  slope  of  the  ground  and  the  limits 
for  non-stable  soil  are  given  in  Appendix  3. 

3.2.5.  a)  For  the  whole  expanse  of  the  run,  the  standard  depth 
for  laying  cable,  no  less  than  0.9  m  in  ordinary  soil  and  no  less  than 
O.li  m  in  rocky  soil,  must  be  maintained. 

In  cities  and  other  populated  points,  at  special  danger  points 
(where  the  run  intersects  other  underground  equipment  or  goes  next  to 
communications  cable  or  other  underground  communications  equipment  or 
cables)  cables  must  be  protected  with  brick,  concrete  (slag  concrete), 
or  tile  slabs  or  laid  in  asbestos-cement  pipes. 

At  intersections  with  railroad  or  streetcar  lines,  at  highway 
junctures  and  dirt-road  junctures,  cables  must  be  laid  in  asbestos- 
cement  pipes  at  a  depth  of  no  less  than  1  m.  The  ends  of  the  pipes  must 
extend  beyond  the  ditch  under  the  road  for  at  least  1  m. 

At  populated  points  which  have  no  underground  equipment,  and  also 
in  highway  shoulders,  cables  must  be  laid  at  a  depth  of  at  least  1.2  m 
when  they  are  not  protected  with  brick. 

b)  at  the  intersection  of  navigable  streams  and  rivers  having  a 
depth  of  up  to  8  m,  communications  cables  must  be  buried  at  least  0.8  to 
1  m  in  the  bottom.  In  those  sectors  where  the  depth  exceeds  8  m, 

cable  may  be  laid  without  being  buried  in  the  bottom,  with  the  consent 
of  local  interested  organizations. 

At  the  intersection  of  non-navigable  rivers,  cables  must  be  buried 
in  the  bottom  at  least  0.7  m. 

Note.  1.  The  depth  for  burying  cable  can  change  depending  on  an 
agreement  and  projected  bottom  markers. 

2.  In  mountain  rivers  which  change  their  channel  and  the  shape 
of  their  floor,  the  place  and  depth  for  laying  cable  in  each  instance 
are  determined  by  plan  or  by  a  decision  of  the  chief  engineer  of  the 
UKM  or  of  the  oblast  (or  kray)  communications  administration  on  the 
basis  of  an  investigation. 

c)  when  roads  are  being  widened  or  when  thejr  are  being  paved  (with 
asphalt  or  concrete)  along  a  run,  channels  must  be  made  for  the  cables  or 
the  cable  must  be  laid  in  another  place. 

Note.  The  necessity  for  building  channels  for  cables  laid  under 
a  sidewalk  is  determined  individually  in  each  case,  depending  upon  their 
size  and  quantity. 

3.2.6.  ¥nen  existing  cable  runs  intersect  highways,  junctures, 
streetcar  routes,  railroads,  etc.,  the  cables  must  be  laid  in  pipes j 
and  at  all  crossings,  at  least  one  pipe  must  be  laid  down  as  a  spare. 

TfJhen  cable  runs  intersect  easement  ditches,  the  cables  must  be 
buried  no  less  than  1  m  lower  than  the  bottom  marker  of  the  ditch.  If 
it  is  buried  less  deep  than  that,  it  must  be  protected  by  concrete  slabs. 
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3.2.7.  Cables  laid  along  bridges  must  be  protected  from  mechanical 
damage  by  being  laid  in  covered  conduits  of  special  ducts  or  metal  pipes 
firmly  attached  to  the  bridge.  The  cable  must  be  insulated  from  the 
metal  parts  of  the  bridge  and  must  be  insulated  from  vibration  if  any  is 
present. 

3.2.8.  Mien  interurban  cable  lines,  classes  I  and  H  (and  radio 
cables,  Class  I)  cross  navigable  streams  and  rivers,  they  must  be  dupli¬ 
cated  by  a  second  set  of  cables  of  the  same'  design  and  capacity  for  the 
width  of  the  river*  s  highest  flood  level. 

The  main  and  reserve  cables  iliust  be  of  the  same  length  and  are  to 
be  no'  less  than  100  m  from  one  another  for  rivers  wider  than  100  m,  and 
no  less  than  50  m  for  rivers  less  than  100  m  wide. 

Shore  bifuracting  junctions  must  be  placed  in  locations  which  are 
never  flooded,  and  in  each  underwater  cable  of  the  cable-line  capacity 
must  be  held  in  reserve. 

Unused  coaxial  pairs  in  underwater  cables  must  be  led  out  in  the 
bifurcating  junctions  by  elongated  "fingers"  so  that  a  check  can  be 
made  of  their  electrical  condition  without  opening  up  the  junction. 

Note.  One  of  the  underwater  cables  may  be  laid  along  a  bridge. 

3.^.9.  Cable  wells  must  be  built  in  places  where  distributing 
boxes  for  river  crossings  are  located.  'When  a  drop  to  the  river  runs  for 
20  to  30  m,  the  cable  should  be  laid  in  a  zig-zag  pattern  similar  to  that 
used  for  laying  cable  in  slopes  as  indicated  in  "Regulations  Governing 
the  Construction  of  Interurban  Cable-Line  Communications"  (U.^.llj). 

3.2.10.  Cable  crossings  over  navigable  streams  and  rivers  must 
be  guarded  by  warning  signs  in  accordance  ifjith  the  existing  regulations 
regarding  navigation  over  domestic  waterways. 

Note.  Warning  signals  must  be  given  a  marine  inspection  regarding 
their  conformance  to  regulations. 

3.2.11.  The  restricted  zone  along  a  cable  run  (l  m  on  both  sides) 
mast  satisfy  the  requirements  of  existing  regulations  regarding  the  lay¬ 
out  aiid  safety  of  telephone  and  telegraph  lines  of  the  Ministry  of  Com¬ 
munications  (Appendix  a). 

3.2.12.  X)fhen  ca'ble  runs  go  through  unsettled  areas,  measuring 
posts  must  be  set  up  showing  the  location  of  j  oints ,  the  turn  angle  of 
the  run,  and  the  location  of  the  place  wheip  the  cable  descends  for 
river  crossings.  A  guideline  strung  from  post  to  post  must  pass  parallel 
to  the  cable  run  at  a  distance  of  1,3  m  on  the  field  side  (posts  on  river 
banks  are  to  be  set  up  1.3  ra  downstream  from  the  cable). 

Posts  must  be  in  a  vertical  position  and  have  numbers  correspond¬ 
ing  to  the  number  of  sleeves  inscribed  in  black  on  a  white  background 
with  a  stencil. 

The  soil  around  the  posts  must  be  treated. 

Note.  For  two-cablq  systems,  the  measuring  posts  are  set  up  only 
for  the  "A"  cable. 

3.2.13.  When  an  interurban  cable  run  intersects  other  underground 
facilities,  the  vertical  distance  between  them  must  be  as  follows: 
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a)  when  the  intersection  is  with  power  cables,  for  communications 
cables  laid  in  pipe— no  less  than  0,25  m,  and  without  the  pipe— no  less 
than  0.5  m  above  the  power  cable j 

Note.  Tflihen  power  cables  are  laid  shallow  and  it  is  impossible  to 
lay  them  any  deeper,  communications  cable  should  be  laid  below  the  power 
cable  at  a  depth  of  not  less  than  0.25  m  lower  than  the  power  cable  when 
laid  in  pipes,  and  not  less  than  0.5  m  when  laid  directly  in  the  ground. 

b)  when  the  intersection  is  with  water  pipes,  sewer  pipes,  heat 
conduits,  and  low-pressure  gas  pipes,  armored  communications  cable  must 
be  no  less  than  0.5  tti  above  these  facilities,  and  cable  laid  in  a  pipe 
must  be  no  less  than  0.25  m  higher; 

c)  when  the  intersection  is  with  telephone  channel  conduits,  cable 
should  be  no  less  than  0.25  m  higher  or  lower,  depending  on  the  depth 

of  the  channels; 

d)  when  the  cable  run  intersects  streetcar  lines  and  railroads, 
the  cable  must  be  laid  no  less  than  1  m  from  the  underside  of  the  rails; 

e)  when  the  cable  intersects  highway  and  other  types  of  roads,  the 
depth  for  laying  cable  should  be  no  less  than  1.2  m  from  the  roadbed  and 
no  less  than  0.8  m  under  the  drain  ditch. 

Tdlhen  the  cable  runs  across  a  drain  ditch  and  is  laid  at  a  depth 
less  than  0.8  m  from  the  bottom,  it  must  be  protected  with  concrete 
slabs; 

f)  when  a  communications  cable  (in  unpopulated  areas)  intersects 
main-line  high-pressure-gas  'conduit  runs,  the  communications  cable  must 
be  laid  out  in  gas  pipes  0.5  m  higher  than  the  gas  conduits.  The  pipes 
must  extend  no  less  than  3  m  out  on  both  sides. 

3. 2.11i .  Underground  interurban  telephone  and  telegraph  communic¬ 
ations  cable  runs  irtust  be  located  a  certain  minimum  distance  from  other 
above-ground  and  underground  facilities  as  follows; 


No. 


Type  of  structure 


Minimum  distance  of 
cable  run  from 
structure 


1 

2 

0 

k 

5 


Highway  and  railroad  trunkline  bridges 

a)  across  navigable  streams  and  rivers 

b)  across  non-navigable  rivers  and  branches 
Dirt,  highway,  and  railroad  bridges  of  local 
significance  only; 

a)  across  navigable  streams  and  rivers 

b)  across  non-navigable  rivers  and  streams 
Ti'om  the  foot  of  railroad  highway,  and  overpass 
embankments 

Highway  and  railroad  overpasses 

Electric  railroad  contact  network  supports, 

railroad  signal  lights 


300  m  downstream 
30  m  downstream 


50  m  downstream 
30  ra  downstream 

5  m 
50  m 

10  m 
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No. 


Type  of 


structure 


Miniimim  distance 
cable  run  from 
structure 


of 


6 

7 

8 


9 

10 
11 

12 

13 

Hi 


From  telephone  conduits  units  and  manholes  0.5  m 

From  power  cables  0.5  to 

From  urban  pipe  conduit  channels*  gas  pipes 
with  a  pressure  of  up  to  3  kg/cra*^,  heat  con¬ 
duits,  sewer  pipes  1  m 

From  gas  pipes  with  a  pressure  of  from  3  to  10 
kg/cm”  inside  cities  10  m 

From  high-pressure  gas  pipes  on  rural  runs  30  ra 

From  distribution  water  conduit  systems  1  m 

From  main-line  water  conduit  systems  2  m 

From  overhead-line  lightning-arrestor  grounds  25  m 

From  overhead-line  supports  2  m 

From  house  building  lines  in  cities  and  city- 
type  villages  1  m 


3.2. l5  Mien  new  cables  are  laid  in  runs  parallel  to  existing 
interurban  communications  cables,  the  distance  between  the  runs  is  to 
be  determined  in  each  case  depending  on  the  locality  and  the  method  of 
lajdng  (mechanical,  or  manual). 


Section  3o  Mechanical  and  electrical 
conditions  of  cables. 


3. 3. 1.  Cable  laid  directly  in  the  ground  must  have  a  protective 
covering  (arm'or,  jute)  for  its  entire  length,  and  all  lead  junction 
sleeves  must  be  protected  with  iron  sleeves  covered  with  a  bituminous 
coating. 

The  radius  of  cable  bends  must  be  no  less  than  15  times  the  cable’s 
diameter. 

3.3.2.  Cable  sheathing  and  junction  sleeves  must  be  hermetically 
sealedj  and  when  air  pressure  is  used  to  check  on  the  condition  of  the 
cable,  they  should  not  let  the  pressure  drop  more  than  the  established 
standard  (0.02  atm  over  a  10-day  period.) 

3.3.3.  Cables  must  not  have  dents  or  nicks,  nor  should  they  be 
twisted.  In~places  where  they  turn,  there  should  be  no  wrinkles  side¬ 
ways. 

3.3. U.  Mien  there  are  a  number  of  cables  in  the  same  trench,  they 
must  no'F'be^rossed.  In  a  two-cable  system,  cable  "A"  should  be  to  the 
right  of  cable  "B,”  facing  away  from  the  higher  main  station, 

3.3.5.  Mien  two  or  more  armored  cables  are  in  the  same  trench,  they 
may  be  laid  together,  but  a  plate  giving  the  cable  number  must  be  put  under 
the  bolts  fastening  the  iron  sleeves.  In  a  two-cable  communications 
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system,  it  is  forbidden  to  lay  bare  cable  running  in  the  opposite  direction 
in  the  same  channel. 

The  sleeves  on  underground  cables  must  have  a  facing  0.5  m  to  the 
field  side  of  the  cable  run, 

3.3.6  Interurban  telegraph  and  telephone  communications  cable 
must  conform  to  electrical  standards  in  effect  "with  regard  to  direct  and 
alternating  current  as  established  by  departmental  technical  specifica¬ 
tions  (VTO-175,  Appendix  2).  Load-coil  spacing  for  cable  lines  (includ¬ 
ing  half  spaces)  must  be  within  the  limits  of  the  established  standards. 

3.3.7  Cables  laid  directly  in  the  ground  or  in  conduits  must  be 
protected  from  all  kinds  of  corrosion  and  from  lightning  shock  in  con¬ 
formance  with  the  manuals  and  instructions  of  the  Ministry  of  Communica¬ 
tions  in  effect  (Chapter  TV). 

3.3.8  There  must  be  control-measuring  points  along  a  cable  run  in 
order  to  facilitate  periodic  measurements  of  the  cable  sheathing  to  ground 
potential. 

3.3.9.  All  intenirban  communications  line  cable,  as  well  as  radio 
cables  and  lead-in  cables,  with  a  length  greater  than  1  km  must  be  kept 
under  constant  excess  air  (gas)  pressure  and  must  be  equipped  with 
special  control-signaling  devices. 

Mote.  An  exception  to  this  rule  is  permitted  upon  authorization 
by  the  GU14TTS  or  the  Ministries  of  Communications  of  the  Union  Republics 
for  each  particular  case. 

3.3.10.  Technical  documentation  must  be  drawn  up  for  all  interurban 
telephone  and  telegraph  communications  lines  on  forms  as  required  by  the 
Ministry  of  Communications  USSR. 


Section  It.  Cable  facilities,  fittings,  and  auxiliary  equipment. 
a)  Conduit  facilities  and  cables  in  conduits. 


3.1;. 1.  Telephone  conduits  (ducts  and  manholes)  must  conform  to 
the  technical  specifications  in  effect  for  line  facilities  in  urban 
telephone  networks. 

3.1;. 2.  Manholes  for  telephone  conduits  must  have  dimensions 
which  conform  to  the  number  of  channels  entering  them: 

— up  to  6  channels  for  the  small  type? 

— from  7  to  12  channels  for  the  medium  typej 
— from  12  to  21;  channels  for  the  large  typej 
— for  more  than  21;  channels,  a  special  typej  and  in  instances 
where  it  is  impossible  to  construct  a  manhole,  a  standard  type. 

3.1;. 3.  Manhole  cover  frames,  their  lids  and  sides,  must  be 
appropriate  in  type  and  rigidity  to  their  location,  (in  an  area  of 
vehicular  traffic,  they  should  be  of  the  heavy  type  and  the  lid  should 
support  15  tons*  in  an  area  where  there  is  only  pedestrian  traffic,  a 


iJ  gHt-wsight  type  nd-tii  a  lid  •which  ■will  support  a  weight  of  UOO  kg 
may  be  used. ) 

3. It. It.  Manhole  cover  frames  must  be  constructed  so  as  to  be  flush 
■with  the  surface  of  the  ground  or  surface  covering  (asphalt,  cobblestone 
pavement,  etc.)  and  they  must  have  an  additional  covering  ■with  a  hasp. 

The  walls  and  bottom  of  the  manhole  wells  must  be  clean  and  smooth, 
the  lid  and  opening  covered  with  plasterj  metal  parts  should  be  painted 
and  the  hasps  oiled. 

3.1t.5.  If  the  water  level  of  the  soil  is  high  (higher  than  the 
bottom  of  the  manhole  well),  the  wells  and  ducts  must  be  made  waterproof, 
so  that  water  in  the  soil  cannot  enter  them. 

3M.S,  Main-line  and  radio  cables  must  be  in  separate  channels, 
and  no  other  cables  are  to  be  laid  in  these  channels. 

3»It.7.  There  must  be  at  least  one  free  channel  (an  operational 
spare)  for  replacing  a- damaged  cable  span  ■without  interrupting  communica¬ 
tions  for  all  telephone  conduit  sectors. 

3. It. 8.  Cables  laid  in  telephone  channels  in  manholes,  must  be 
laid  as  their  shape  requires  on  brackets  which  have  a  rubberoid  covering. 
Sleeves  must  be  arranged  between  the  bracketsj  it  is  forbidden  to  lay 
them  next  to  conduit  channels.  The  cables  and  sleeves  must  be  kept  clean 
and  must  have  number- identifying  bands. 

3. It-. 9.  On  remote  powered  cable  sleeves  (and,  in  the  absence  of 
sleeves,  on  the  cables  themselves)  there  must  be  a  danger  warning  sign, 
a  red  arrow. 

3.U.10.  As  a  rule,  cable  sleeves  are  not  permitted  in  conduit 
channels. 

3.1j..ll.  Cables  in  manhole  wells  must  not  be  intersected,  and 
access  to  free  channels  must  not  be  blocked  off. 

3.1t..l2.  Tiii/hen  a  cable  runs  across  the  manhole  well  ■with  duct 
banks  of  similar  type  on  both  sides  of  the  well,  the  numbering  system 
should  not  change.  In  interurban  cable  junctions  where  there  is  a  huge 
number  of  cables,  they  should  be  numbered  according  to  their  function; 

KM  (main  line)j  TF  (telephone) j  TG  (telegraph);  KR  (radio);  KU  (institu-. 
tional).  Each  group  is  to  have  an  appropriate  number. 

b)  Stage  and  terminal cable  facilities  and  fittings. 


3. It. 13.  Cable  facilities,  fittings,  and  equipment  must  be  in¬ 
stalled  and  set  up  in  conformance  ■with  the  rules  and  regulations  in  effect 
for  the  construction  and  installation  of  such  facilities,  and  must  be 
provided  with  adequate  protective  devices  as  required  by  the  regulations 
in  effect  for  technical  safety  (rubber  covers  in  huts  and  vaults,  and 
firm  platforms  with  protected  cable  supports). 

3.I1..II1..  Cable  boxes,  matching  equipment,  etc.,  must  insure  good 
insulation  and  good  contact  for  the  cable  circuits  connected  to  them. 

They  must  not  upset  the  electrical  parameters  of  the  cables  connected 
to  them,  causing  them  to  vary  from  the  established  electrical  standards. 
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Metal  parts  must  have  an  anticorrosion  covering  (paint, 
tinning,  etc,),  and  all  moving  parts  and  hinges  must  be  oiled. 

3.1;.l6.  All  jumper  connections  and  lead-out  conductors  must  be 
made  of  wire  that  has  moisture-proof  insulation. 

3.1;. 17.  Terminal  and  stage  equipment  must  be  securely  fastened 
and  must  have  a  complete  set  of  parts  as  required. 

3.1;. 18.  For  good  contact,  binding  posts  must  have  screws  with 
wide  heads  and  with  accurately  fitting  threads  (so  that  they  screw  in 
and  out  with  obvious  friction). 

Whenever  there  is  no  direct  wire  connection  (when  binding  posts  or 
something  similar  are  not  used),  hot  solder  should  be  used,  and  this 
should  be  made  in  strict  conformance  with  engineering  practice  (the  com¬ 
position  of  the  solder,  the  application  of  a  particular  flux,  preparation 
of  the  place  to  be  soldered,  etc,), 

3,1;, 19.  Boxes  must  be  provided  with  a  complete  set  of  designator 
plates  and  junction  loops.  The  designatore  plates  must  show  how  the 
cable  pairs  are  numbered. 

3.1;, 20,  The  lid  of  the  box  is  to  be  screwed  down  tight.  After 
the  butt  end  of  the  box  is  filled  with  cable  fiber,  the  box  is  installed 
on  the  lead-in  cable  rack  (VKS). 

3.1;. 21,  The  frames  of  the  YKS  racks  and  the  boxes  installed  on 
them  must  be  insulated  from  the  ground.  But  if  a  remote  power  cable  is 
used,  the  frames  are  grounded  by  a  separate  bus, 

3.1;. 22.  Setting  up  and  installing  cable  boxes,  cable  platforms, 
and  matching  equipment  on  cable  supports  must  be  done  in  conformance 
with  the  regulations  for  the  construction  and  repair  of  overhead  com¬ 
munications  lines. 

3.1;.  23.  The  circuit  and  equipment  of  lightning  protectors  must 
conform  to  GOST  standards  in  effect  for  the  protection  of  communications 
conductor  installations  from  dangerous  voltages  and  currents  arising  on 
the  communications  line.  Protective  equipment  must  be  readily  accessible 
for  inspection  and  checking. 

3.1;. 21;.  The  bases  of  protective  gear  (fuses  and  dischargers) 
must  be  whole  (no  cracks),  clean,  and  securely  fastened.  Their  current- 
carrying  parts  must  not  show  any  signs  of  oxidation. 

3.1;.  2g.  The  jumper  wire  assembly  in  the  cable  box  (PRG— 1  x  1.5) 
must  be  painted  once  a  year  with  bituminous  or  alkaline  lacquer,  and  the 
cable  box  xjith  oil  paint, 

3.1;. 26.  The  resistance  value  for  fuses  connected  to  a  single 
telephone  circuit  must  not  vary  more  than  0.1  ohm. 

3.1;. 27.  Grounding  resistance  values  for  the  dischargers  in  cable 
boxes  installed  at  the  junctions  between  overhead  lines  and  cables  (cable 
in-leads  and  cable  inserts)  are  given  in  the  table  below. 
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Specific 
ground 
resistance 
in  ohm- 
meters 

Number  of  conductors  entering  cable  box 
up  to  “““  “more 

‘5  6-11  11-20  21-UO  Ul-60  than  60 


Up  to  ^0  (chernozem, 

peat)  12  9  7  6  5  h 
50-100  ( clay  and  loam)  lU  10  '  8  7  6  5 
100-300  (sandy  loam)  17  13  10  9  7  6 
300-500  (sand)  2lt  18  Hi  12  10  8 
500-1,000  (rocky)  30  22  17  15  12  10 


Sea  or 
river 
cross¬ 
ing  for 
any  num¬ 
ber  of 
cable 
cores 


5 

6 
7 

10 

12 


3.1i.28.  Cable  boxes,  drainage  and  choke  coils,  autotransformers, 
and  coiT’Toaling  sets  mast  conform  to  VTU  requirements. 

3.U.29.  Cable  equipment  must  be  so  placed  and  so  designed  that 
it  Tid.ll  be  possible  for  servicing  personnel  to,  hore  free  access  to  it  at 
any  time  of  the  day. 

3.U.30.  The  doors  to  cable  vaults,  huts,  cabinets,  and  boxes 
must  be  of  metal  and  have  locks  T«rith  two  sets  of  keys. 

3,li.31.  Cable  cabinets  itiust  be  firmly  fastened  to  cabinet  boxes 
and  mus^~be  accurately  positioned  in  a  vertical  position.  Deflecting 
plates  must  be  set  up  on  the  top  part  of  the  cabinets. 

Cable  cabinets  and  boxes  are  equipped  mth  two  metal  doors  the 
inner  of  which  must  have  a  rubber  lining  and  must  be  tightly  closed  so 
that  no  dust  or  moisture  can  get  in.  The  bottom  of  the  cabinet  at  the 
place  where  cables  enter  is  filled  with  a  bituminous  substance,  type 
lffiS..3. 

3. It. 32.  The  dimensions  of  the  huts  and  vaults  are  determined  by 
the  volume  of  the  equipment  contained  in  them,  allowing  for  enough  room 
to  make  all  necessary  work  on  them  possible. 

3.U.33.  In  the  lower  (underground)  part  of  a  hut  or  valut,  there 
must  be  placed  an  intake  chamber  for  deploying  junction  sleeves, 
multiple  cable  joints,  gas-tight  sleeves,  etc.  (the  hatch  leading  into 
the  chamber  must  be  set  inside  the  hut  or  vault). 

3.U.3U.  Cable  huts,  vaults,  boxes,  cabinets,  etc.,  which  are 
set  up  in  the  open  air,  must  be  made  of  fireproof  materials  (brick, 
concrete,  metal)  and  must  protect  the  equipment  inside  them  from 
moisture  and  dust. 

3. If.. 35.  The  openings  for  lead-out  conductors  must  not  allow 
moistur^  to  penetrate  into  the  hut,  and  they  must  be  equipped  with 
porcelain  funnels  or  bushings  in  order  to  insulate  the  walls  of  the 
hut  from  the  outgoing  conductors. 
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Ventilating  openings  should  be  so  placed  as  to  provide  for  natural 
ventilation  of  the  hut  or  vault  area,  but  they  should  not  permit  moisture 
to  penetrate  inside. 

3.U.36.  For  preventing  a  moisture  rise  in  the  spaces  in  the  huts 
or  vaults,  they  should  be  set  up  in  places  where  the  ground  water  level 
is  low  (lower  than  the  bottom  of  the  shaft,  or  cable  housing)  and,  in 
addition,  the  bottom  and  walls  of  the  shaft  must  in  all  cases  be  made 
waterproof. 


c)  Sleeves,  loading  coil  cases,  and  attenuation  networks. 

3.U.37.  Lead  jtinction  sleeves  for  cables  laid  in  the  ground 
must  be  protected  by  iron  sleeves  with  all  the  necessary  reinforcing 
parts.  The  iron  sleeves  must  be  filled  and  the  fastening  bolts  covered 
with  bitumen. 

3.U.38.  Sleeves,  loading  coil  cases,  and  attenuation  networks 
must  not  be  placed  in  places  that  are  difficult  to  get  to  (in  the  beds 
of  small  rivers  and  streams,  under  railroad  tracks,  in  conduit  spans, 
and  under  other  underground  facilities),  nor  closer  than  0,5  ni  to  each 
other  in  troughs. 

3.U.39.  Loading  coil  cases  must  be  hermetically  sealed.  The 
iron  casing  of  the  loading  coil  cases,  and  attenuation  networks  must  be 
filled  with  bitumen  and  must  be  painted  on  the  outside  with  an  anti¬ 
corrosion  paint. 

3.1i.U0.  When  there  are  two  or  more  loading  coil  cases  in  a 
trench,  lead  tags  showing  the  type  and  number  of  the  cable  must  be 
attached  to  each  of  them. 

3.1;.Ul.  Loading  coil  cases  must  be  placed  so  that  the  opening 
for  a  cable  will  be  5  cm  above  the  level  on  which  the  cable  is  laid. 
Cable  must  be  laid  out  along  the  side  of  the  run  just  as  is  done  when 
setting  up  ordinary  junction  sleeves. 

When  the  ground  is  not  solid  (marshes  and  quicksand),  loading 
coil  cases  must  be  set  on  foundations  or  on  plates. 

Note.  The  same  requirements  are  made  for  attenuation  networks 
mounted  on  the  frames  of  loading  coil  cases  as  are  made  for  cases  con¬ 
taining  loading  coils. 

3.U.U2.  Gas-tight  sleeves  for  keeping  a  cable  under  temporary 
or  permanent  pressure  must  be  set  up  in  conformance  with  the  regulations 
for  the  construction  of  interurban  communications  cable  lines. 
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CmPTER  U 

PROTECTION  FOR  CABLES 


l;.l.  All  cable  lines  for  interurban  telephone  and  telegraph 
communications  and  radio  cables  must  be  protected  from  all  kinds  of 
corrosion,  from  lightning,  and  from  the  effects  of  power  transmission 

lines.  .  ,  .  j  4.-U 

1^.2.  Protection  for  cable  lines  from  corrison,  lightning,  and  the 

effects  of  power  transmission  lines  must  be  assured  in  confomance  with 
Rukovodstvo  po  zashchite  podzemnykh  kabeley  S'y7>^zi  ot  korrozii  [Regula- 
tions  for  the  Protection  of  Underground  Communication  Cables  from  Cor¬ 
rosion]  ,  Vremennaya  instruktsiya  po  zashchite  mezhdugorodnykh  kabeley 
svyazi  ot  udarov  molnii  [Temporary  Instructions  for  the  Protection  or 
Interurban  Communications  Cables  from  Lightning] ,  and  Pravilyogra^deniya 
sooruzheniy  svyazi  i  signalizatsii  ot  vrednogo  deystviya  ustanovok 
Pil»nogo  toka  I'Regulations  for  Guarding  Communications  and  Signal 
^cilities  from  the  Harmful  Effect  of  High  Current  Equipment] . 

1^.3.  Cable  lines  of  interurban  telephone  and  telegraph  com¬ 
munications  and  radio  cables  laid  in  a  single  trench  or  in  a  single 
conduit  with  urban  telephone  network  cables  are  to  be  protected  from  the 
corroison  caused  by  stray  currents  along  with  cables  of  the  urban  net¬ 
work. 

Inspection  of  the  effectiveness  of  such  protection  is  to  be  per¬ 
formed  once  a  year  by  the  organization  using  the  cable  line. 

h.h.  In  cities  where  there  are  interdepartmental  commissions  for 
the  prot^ion  of  underground  facilities  from  corrosion,  the  organizations 
which  use  the  cable  lines  of  interurban  telephone  and  telegraph  com¬ 
munications  must  help  in  the  work  of  these  commissions. 

It.g.  The  responsibility  for  the  timeliness,  thoroughness,  cor¬ 
rectness,  and  effectiveness  of  the  measures  for  the  protection  of  inter¬ 
urban  telephone  and  telegraph  communications  cable  lines  and  radio 
cables  from  corrosion,  lightning,  and  from  the  harmful  effects  of  high- 
current  equipment  rests  with  the  chief  engineers  of  main-line  cable 
administrations  and  oblast  c^'inraunications  administrations  (enterprises). 

Development,  appropriate  measures,  and  control  over  the  condition 
of  the  protection  of  cable  main  lines  are  the  responsibility  of  laborator¬ 
ies  of  the  UKM  and  of  instrument  groups  of  the  RKM  (MKU)j  and  in  line 
technical  centers,  the  responsibility  of  the  technician  or  engineer 
specially  chosen  for  this  purpose  by  order  of  an  enterprise. 

1;.6.  The  operations  concerned  with  protecting  interurban  tele¬ 
phone  ariJi  telegraph  communications  lines  from  lightning  which  are  to  be 
carried  out  on  parallel  overhead  communications  lines  (remote  ground 
and  spark  gap  equipment,  etc.)  are  to  be  carried  out  by  the  labor  forces 
of  the  owners  of  the  overhead  line  at  the  expense  of  the  owner  of  the 
cable  line. 


-  19  - 


CHAPTER  5 

TECHNICAL  EQUIHffiMT 
Section  1.  General  regulations. 


5.1.1.  Organizations  using  cable  lines  for  interurban  telephone 
and  telegraph  comraunications  must  be  equipped  with  transportation 
facilities,  machinery,  measuring  equipment,  instruments,  and  literature 
with  tables  and  standards  as  authorized  by  the  Ministry  of  Communications 
USSR  in  quantity  sufficient  for  carrying  out  technical  supervision, 
running  maintenance,  heavy  repair,  and  damage-repair  operations. 

5.1.2.  Materials,  fuel,  and  tools  are  to  be  dispensed  according 
to  standards  approved  by  the  Ministry  of  Communications  USSR  for  each 
type  of  work  and  are  to  be  written  off  in  the  authorized  manner. 

5.1.3.  Responsibility  for  getting  together  vehicular  transporta¬ 
tion,  measuring  equipment,  tools,  and  materials,  as  well  as  their  main¬ 
tenance,  proper  use,  and  distribution,  in  accordance  with  standard 
practice,  is  to  be  borne  by  the  chief  of  an  enterprise  for  the  enter¬ 
prise  as  a  whole  and  by  the  chiefs  of  the  KU  and  the  UP  for  their  sectors 
and  brigades. 

5.I.U.  Tables  showing  how  organizations  using  cable  lines  for 
interurban  telephone  and  telegraph  communications  are  to  be  equipped 
■frTith  vehicles,  machinery,  and  other  gear  aie  appended  to  these  Regula¬ 
tions  (Appendix  5). 

5.1.5.  Workshops  for  performing  repair  work  on  vehicles, 
machinery,  cable  equipment,  station  installations,  inventory,  and  tools, 
as  provided  for  in  the  nomenclature  lists  authorized  by  the  chief  of  the 
administration  for  cable  main  lines  (UKM),  are  to  be  incorporated  into 
the  UKM  establishments  and  their  rayons  (RKM). 

5.1.6.  At  subsidiary  points  of  the  UKM,  RKM,  MKU,  and  KU  there 
must  be  adecjuate  quarters  for  servicing  personnelj  warehouses  for 
materials  and  tools,  fuel  and  oil  supplies j  garages  for  vehicle-repair 
facilities  and  machinery. 


Section  2.  Transport  and  machinery. 

I . . .  . . .  . 1^ 


5.2,1,  Vehicles  which  are  assigned  to  organizations  using  cable 
lines  for  interurban  telephone  and  telegraph  communications  are  designated 
as  follows: 

a)  passenger  cars  for  duty  trips  by  managerial  personnel  to  places 
where  disruptions  have  taken  place j  for  trips  to  cable  runs  by  administra¬ 
tive  and  technical  personnel  for  the  purpose  of  checking  on  the  work  at 
amplification  points,  at  cable  sectors,  and  of  repair  and  reinstallation 
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brigades^  and  for  investigation  trips  for  the  purpose  of  making  a  decision 
regarding  technical  problems  based  on  information  obtained  at  the  sitej 

b)  trucks  for  hauling  materials  required  in  the  operational, 
technical,  and  organizational  servicing  of  main  lines  and  for  the  repair 
of  line- cable  facilities j 

c)  emergency  repair  cars  for  taking  repair  and  installation  brigades 
(RVB)  to  sites  vihere  damage  to  line  cable  facilities  has  occurred. 

These  cars  must  have  a  special' heated  body,  comfortable  seats,  the 
equipment  required  for  resting  and  feeding  work  brigades  at  the  site, 
as  well  as  the  necessary  equipment  and  facilities  for  storing  tools, 
materials,  and  a  reserve  of  flexible  cable j 

d)  special  cars  for  providing  for  operational  and  emergency  techni¬ 
cal  operations  and  communications  cable  lines  (movable  instrument  labora¬ 
tories,  electric  power  units,  power  cranes,  compressors,  etc.). 

^.2.2.  It  is  strictly  forbidden  to  use  an  emergency  service 
automobile  for  anything  other  than  directly  related  work. 

^.2.3.  The  vehicle  pool  must  always  be  ready  for  trips  at  a 
moment's  notice,  and  must  alvrays  be  supplied  with  reserve  fuel  and 
lubricants. 

2.ij..  There  must  be  vehicles  available  which  can  get  through 
in  the  face  of  all  kinds  of  road  conditions,  tractors,  or  horse-drawn 
transport  in  order  to  keep  line  cable  organizations  operating  along  the 
runs  in  places  where  because  of  local  conditions  it  might  be  difficult 
for  cars  or  trucks  to  pass. 

^.2.3.  For  servicing  the  shore  sectors  of  sea  communications 
cables  and  cables  running  across  large  navigable  rivers,  there  must  be 
adequate  floating  stock,  the  quantity  and  type  of  which  in  each  instance 
is  determined  by  the  Ministry  of  Communications  USSR  or  by  the  ministry 
of  communications  of  the  Union  republic,  depending  on  the  size  and  owner¬ 
ship  of  the  facilities. 

^.2.6.  For  supervising  the  cable  runs,  sector  supervisors  must 
be  equipped  with  bicycles  or  motorcycles,  and  with  skiis  in  the  winter¬ 
time. 

Transportation  facilities  and  machinery  must  be  registered  in  the 
manner  established  for  them  (compressors  in  a  boiler  inspection,  vehicles 
in  an  auto  inspection,  etc.),  and  they  must  pass  a  technical  inspection 
at  the  times  specified  for  them.  The  use  of  machinery  not  in  good 
repair  is  strictly  forbidden. 

The  chief  of  an  enterprise  is  responsible  for  the  proper  use  of 
machinery. 


Section  3.  Tools  and  materials. 


^.3.1.  Cable  sectors  and  repair-replacement  brigades  must  be 
equipped  with  tools,  materials,  and  equipment  for  technical  supervision, 
for  preventive  maintenance,  and  for  emergency-replacement  operations  in 
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quantity  adequate  for  covering  and  welding  no  less  than  three  sleeves  and 
for  installing  no  less  than  two  inserts  on  a  cable  in  operation  (Appendix 
6)  • 

Tools,  materials,  and  equipment  must  always  be  ready  for  being 
hauled  and  for  instant  use. 

A  set  of  those  materials  and  tools  frequently  called  for 
must  be  set  aside  for  each  brigade  (pair)  of  supervisors-welders.  This 
set  of  ma.terials  and  tools  must  be  kept  in  a  special  locking  portable 
box.  This  box  must  be  kept  in  the  storeroom  of  the  KU  (WB)  (Appendix 
7)  • 

^■3.3.  An  emergency  reserve  of  cable,  the  types  and  dimensions 
of  which  are  established  by  the  Ministry  of  Communications  USSR,  is  to 
be  set  up  for  assuring  the  execution  of  emergency-replacement  operations 
in^a  short  period  of  time  at  enterprises  servicing  interurban  telephone 
and  telegraph  communications  cable  lines  and  radio  cables, 

^»3.ii-«  Bnergency  reserve  cable  and  loading  coil  cases  for  re¬ 
building  cable  lines  must  be  provided  for  in  the  technical  plan  and  must 
be  made  available  in  the  proper  condition  and  in  duly  authorized 
quantities  for  use  by  construction  organizations. 

^*3.5.  Emergency  supplies  of  cables  and  cases  containing  in¬ 
ductive  coils  must  bemaintained  in  accordance  with  instructions  for 
keeping  cables  (Appendix  8). 

5.3.6.  Particular  attention  is  to  be  given  to  the  supply  of 
special  equipment  and  to  fire-prevention  measures  in  emergency  supply 
warehouses. 

5.3.7.  Emergency  supply  equipment  and  materials  must  be  kept  in 
an  approved  manner  and  in  proper  working  condition  so  as  always  to  be 
read3'’  for  use  without  the  need  for  a  preliminary  check.  Moreover,  thev 
must  be  ready  for  use  at  any  time  of  the  day  or  night. 

5.3.8.  If  cable  lengths  are  especially  long  or  if  road  conditions 
are  especially  difficult,  emergency  cable  supplies  and  materials  should 
be  distributed  along  the  run  in  such  a  way  that  the  time  required  to 
deliver  them  to  a  place  where  disruption  in  operations  has  occurred  may 
be  as  short  as  possible. 

5.3.9.  Cable  drums  must  be  distributed  in  warehouses  so  that  any 
drum  may  be  inspected  and  rolled  out  of  its  row  with  the  least  possible 
disturbance  of  other  drums. 

In  order  to  facilitate  loading  the  drums  for  emergency  trips, 
appropriate  lifting  machinery  (power  cranes,  winches,  etc.)  should  be 
provided,  or  else  suitably- equipped  "mounds,”  dug-outs,  or  special  plat¬ 
forms  are  to  be  provided  which  will  make  it  possible  to  load  the  drums 
without  having  to  lift  them. 

5» 3.10.  In  each  instance  of  a  disbursement  of  reserve  emergency 
cable  or  an  inductive  coil  box,  a  document  is  drawn  up  (in  preliminary  or 
final  form,  depending  on  the  urgency  of  the  work)  in  which  the  justifica- 
tion^for  such  disbursement  is  given.  The  document  is  to  be  approved  by  the 
chief  of  the  UKM  or  oblast  communications  administration  depending  on 
jurisdiction. 
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g.3.11.  Emergency  cable  supply  and  basic  material  supply  must  be 
kept  up  to  cover  disbursements.  The  supply  of  emergency  reserves  must 
not  fall  below  established  standards  for  any  extended  period,  and  dis¬ 
bursements  for  unauthorized  uses  are  not  permitted. 

^.3.12.  Materials  and  emergency  supplies  for  current  maintenance 
operations  and  for  heavy  repair  for  UKM,  RKM,  MKU,  LTU,  and  KU  must  be 
allocated  in  accordance  with  standards  established  by  the  Mnistry  of 
Communications  USSR  as  required  by  the  volume  of  operations. 

The  reserve  of  these  materials  must  cover  no  less  than  3  months’ 
requirements  of  the  ETM,  MKU,  and  LTU  and  no  less  than  a  month’s  require¬ 
ments  of  the  KU. 


Section  k.  Measuring  devices. 


g.it.l.  The  UKM,  RKM,  MIUJ,  KU,  and  UP  must  be  supplied  with 
measuring  equipment,  accessories,  and  power  supplies  as  enumerated  in 
the  table  (Appendix  9)  for  purposes  of  observing  the  electrical  condition 
of  circuits,  determining  damage  spots,  determining  with  great  exactness 
the  whereabouts  and  depth  of  a  cable  run,  measuring  the  degree  to  which 
cables  are  protected  from  corrosion  and  lightning,  checking  air  pressure 
in  the  cable,  finding  leaks  in  the  lead  sheathing,  making  work  safer. 

g.li.2.  Carrying  cases;  trunks,  and  boxes  must  be  made  ready  for 
hauling  measuring  instruments,  accessories,  and  power  supply  sources. 
These  should  also  protect  the  equipment  from  dampness,  should  be  easy  to 
carry,  and,  if  necessary,  should  be  equipped  with  shock-absorbing  lining 
or  devices  for  protecting  the  equipment.  Boxes  for  carrjring  batteries 
must  have  terminal  clamps  protected  from  accidental  shorts  and  corks 
which  will  not  permit  the  electrolite  inside  the  batteries  to  splash  out 
when  they  are  being  hauled. 

^.k.3.  Each  piece  of  equipment  or  set  of  instiniments  must  have  a 
complete  set  of  flexible  leads  with  a  cross  section  of  2/mm‘^  having 
rubber  insulation  and,  if  necessary,  suitable  shielding  for  assuring  a 
high  degree  of  insulation  and  adequate  protection  from  interference  when 
making  line  measurements. 

Wire  with  untreated  outer  braiding,  flexible  cable  with  cores  made 
of  tinsel  or  steel  spirals,  wire  with  a  diameter  of  less  than  0.8  mm,  as 
well  as  wire  made  up  of  several  splices,  are  not  to  be  used  for  connect¬ 
ing  measuring  instruments  together. 

The  ends  of  measuring  wires  must  be  carefully  fixed  to 
plugs  or  terminal  lugs,  depending  on  their  intended  tise. 

5.U.?.  All  measuring  instruments  which  are  in  use  or  in  an  enter¬ 
prise  warehouse  must  be  kept  in  working  order  and  are  to  be  given  a 
departmental  technical  inspection  at  the  times  determined  by  the  Ministry 
of  Communications  USSR. 
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^.ho6.  The  departmental  inspection  of  measuring  instruments  may 
he  performed  by  state  inspection  organizations  on  contract  or  by  a 
measuring  laboratory  of  the  administration  for  the  technical  operation 
of  cable  main  lines j  and  in  oblast  communications  administrations,  by 
persons  designated  by  the  chief  of  an  administration. 

The  responsibility  for  the  organization  and  carrjring  out  of 
departmental  inspection  rests  -with  the  chief  engineer  of  an  administration 
(UIiM,  or  oblast  communications  administration), 

^.^.7.  The  agency  for  the  inspection  of  measuring  instruments 
indicated  in  5.U.6  must; 

a)  oversee  the  use  and  storage  of  measuring  instruments,  make 
periodic  inspections  of  the  equipment,  and  make  certification  regarding 
this; 

b)  establish  communications  with  agencies  checking  measuring  equip¬ 
ment  and  see  to  it  that  measuring  devices  are  submitted  to  them  for 
check  at  the  proper  intervals; 

c)  see  to  it  that  worn-out,  inaccurate,  and  improperly-used 
measuring  instruments  are  taken  out  of  service; 

d)  see  to  it  that  schedules  are  compiled  for  checking  instiuments 
and  that  these  schedules  are  complied  with; 

e)  keep  track  of  measuring  instruments,  the  demand  for  them, 
and  compile  requisitions; 

f)  submit  reasons  to  an  administration  for  their  redistribution; 

g)  assure  that  instrument-repair  work  is  organized; 

h)  provide  for  the  development  of  measures  designed  to  improve 
instruments  and  methods  of  control,  and  for  the  introduction  of  the  most 
up-to-date  devices  and  methods  of  measurement. 

5»ii.8 .  In  order  to  keep  check  on  the  condition  of  measuring 
equipment,  on  the  observance  of  all  instructions  and  directions  of  the 
state  or  departmental  supervisors,  chiefs  of  administrations  or  enter¬ 
prises  may  designate  responsible  persons  (as  inspectors)  from  among 
senior  technicians  or  engineers,  chiefs  of  instrument  groups  of  the  RKM, 
MKU,  and  subordinate  enterprises. 

The  departmental  supervisory  agency  and  also  the  responsible 
inspectors  indicated  in  5.ij..8,  in  addition  to  their  duties  as  enumerated 
above,  must  see  to  it  that  new  instruments  are  careful3.y  checked  and 
that  claims  regarding  poor  quality  are  made  to  the  manufacturers. 

Instruments  whose  accuracy  has  not  been  verified  by  a 
departmental  supervisor  or  which  are  not  in  good  working  order,  may  not 
be  used  for  measuring  work. 

5.U.11.  Measuring  instruments  may  not  be  turned  over  by  one 
enterprise  to  another  nor  by  an  element  within  an  enterprise  without  the 
knowledge  of  a  departmental  supervisor  (of  a  laboratory  of  the  UKM). 

5.iii.l2.  Measuring  instruments  may  be  written  off  in  a  duly 
authorized  manner,  but  only  upon  presentation  of  a  departmental  supervisory 
document  confirming  the  unserviceability  of  the  instrument  as  regards 
further  use  or  the  inadvisability  of  repairing  it. 


CHilPTER  6 


THE  ORGANIZATION  OF  THE  TECHNICAL  OPERATION  OF  INTERURBAN  TELEPHONE 

AND  TELEGRAPH  CABLE  LINES 

Section  1.  General  provisions. 


6.1.1.  The  principal  tasks  of  an  enterprise  making  use  of  inter- 
urban  telephone  and  telegraph  cable  lines  and  radio  cables  ares 

a)  to  provide  for  uninterrupted  and  reliable  operation  of  the 
facilities  being  serviced; 

b)  to  maintain  cable  lines,  equipment  and  facilities  for  them 
Td-thin  the  terms  established  by  the  Mnistry  of  Communications  USSR, 
as  well  as  to  work  for  constant  improvement  of  their  condition; 

c)  to  insure  the  fulfillment  of  the  set  forth  in  the 

Communications  Manual,  and  in  the  regulations,  rules,  handbooks  and  in¬ 
structions,  orders  and  directives  of  the  Ministiy  of  Communications  USSR 
regarding  the  problems  concerned  with  the  technical  operation  of  inter- 
urban  telephone  and  telegrafjt  cable  lines; 

d)  to  raise  the  productivity  of  labor,  and  to  reduce  monetary, 
labor,  and  material  expenses  for  the  maintenance  of  serviced  facilities; 

e)  to  introduce  modem  work  methods  and  to  stimulate  socialist 
competition  among  the  workers  of  an  enterprise; 

f)  to  train  and  increase  the  number  of  skilled-worker  cadres; 

g)  to  introduce  new  technology  and  to  develop  communication 
facilities  with  the  maximum  utilization  of  domestic  resources; 

h)  to  compile  da.ily  reports  and  technical-use  documentation, 
using  the  authorized  forms  for  the  daily  reports  regarding  the  cable 
facilities  of  interurban  telephone  and  telegraph  communications  (album 
of  forms,  Svyaz'izdat,  1958)  and  following  the  instructions  for  filling 
them  out. 


■  Section  2.  Technical  servicing  of  interurban  telephone  and 

telegraph  cable  lines 


6.2.1.  For  keeping  in  proper  order  interurban  communications 
cable  lines  and  radio  cables  the  following  are  to  be  performed? 

a)  preventive  maintenance  measures,  the  principal  work  being 
directed  towards  the  elimination  of  disruption  in  communications  activities; 

b)  routine  repair; 

c)  major  repair; 

d)  replacement  operations  for  removing  damaged  cables  or  cable 
facilities. 


-  25  - 


6.2.2.  The  organization  and  execution  of  all  the  enu.Tnerated 
operations  are  provided  for  by  the  administrative  and  production  staff, 
the  interdependence  of  ■sdiich  is  determined  by  appropriate  organizational 
structures  and  the  quantity  of  which  is  determined  by  staff  schedules 
for  standards  established  by  the  Ministry  of  Communications  USSR. 

6.2.3.  Preventive  maintenance  measures  includes 
Technical  supervision  of  the  condition  of  cable  runs  and 

supervision  of  the  execution  of  regulations  for  the  installation  and 
safeguarding  of  the  telephone  and  telegraph  lines  of  the  Mnistry  of 
Communications  as  authorized  by  the  Decree  of  the  Council  of  Ministers 
USSR  dated  6  February  1914-6,  No.  577 j 

b)  technical  supervision  of  the  condition  of  cable  facilities 
and  the  performance  of  preventive  maintenance  operations j 

c)  planned  and  control  electrical  operations^ 

d)  observation  of  installations  for  the  protection  of  cables  from 
corrosion,  of  the  operations  of  equipment  maintaining  cables  under 
constant  air  pressure,  and  of  the  activity  of  various  signaling  devices; 

®)  elimination  of  damaged  places  on  cable  lines  and  facilities 
before  communications  activity  breaks  down. 

principal  tasks  of  technical  supervision  are: 

a)  to  conduct  informative  campaigns  among  the  populace  and  workers 
of^ construction  organizations,  tractor  repair  and  improvement  stations, 
coxlective  and  state  farms,  lumber  camps,  and  especially  excavator,  bull¬ 
dozer,  and  tractor  operators,  and  drivers  of  similar  vehicles,  urging 
them  to  observe  the  measures  designed  to  prevent  damage  to  cables  when 
they  are  working  in  a  cable  zone; 

b)  to  inform  local  agency  authorities  (oblast,  city,  and  rayon 
executive  committees,  village  councils,  and  police  agencies,  as  well 

as  collective  and  state  farms,  lumber  camps,  tractor  repair  and  machine- 
improvement  stations,  factories,  enterprises,  and  buildings  in  the  areas 
of  which  or  near  which  pass  cable  runs)  concerning  the  whereabouts  of 
cable  runs  and  concerning  regulations  for  the  installation  and  safe¬ 
guarding  of  telephone  and  telegraph  lines  of  the  Ministry  of  Communica¬ 
tions  and  to  control  the  observance  of  these  regulations; 

c)  to  notify  the  appropriate  organizations  and  persons  concerning 
the  whereabouts  of  underground  cable  with  a  warning  regarding  responsibility 
for  safeguarding  a  cable  during  construction  operations; 

d)  to  provide  timely  renewal  of  regulations  for  local  governing 
agencies  regarding  the  guarding  of  communications  lines; 

e)  to  provide  for  the  coordination  of  all  types  of  earthwork 
operations  in  the  area  of  cable  runs  by  planning  and  construction  organi¬ 
zations  with  those  enterprises  of  the  Ministry  of  Communications  servicing 
cable  lines; 

f)  to  instruct  construction  organizations  or  individuals  in  ample 
time  regarding  the  order  to  carry  out  earthwork  operations  in  the  area 
in  which  cables  pass,  or  regarding  the  installation  of  warning  signs  in 
areas  where  operations  are  being  carried  out; 
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g)  to  provide  for  continuous  control  in  places  where  earthwork 
and  construction  operations  are  being  performed  along  cable  runs  and  to 
provide  for  reliable  protection  against  damage  by  machinery  to  the 
cables  or  conduits  opened  during  excavationsj 

h)  to  take  quick  action  on  measures  for  preventing  cave-ins  and 
for  preventing  the  soil  from  being  washed  away  along  cable  runsj 

i)  to  assume  responsibility  for  the  condition  of  cables  at  river 
crossings,  including  a  systematic  check  on  the  condition  of  the  under¬ 
water  sections. 

Checks  on  the  condition  of  the  shore  parts  of  river  crossings  are 
to  be  made  in  the  summer  when  the  water  is  at  its  average  level,  before 
floods  and  ice  flows,  and  before  the  formation  of  an  ice  covering. 

j)  along  with  the  technical  control  of  the  condition  of  cable 
runs,  to  assume  responsibility  for  the  condition  of  measuring  posts, 
control-measurement  points,  and  other  cable  installations j  and  for  the 
elimination  of  errors. 

6.2,^.  In  sectors  where  cables  are  laid  in  conduits,  to  assume 
responsibility,  along  with  technical  control,  for  the  condition  of 
runs,  for  the  condition  of  conduit  facilities,  and  for  carrying  out 
operations  in  manhole  wells  for  telephone  conduits  for  the  purpose  of 
satisfying  the  technical  requirements  regarding  the  maintenance  of  con¬ 
duit  facilities  and  the  cables  contained  in  them. 

6.2.6.  Regular  inspections  must  be  carried  out  and  defects 
removed  in  order  to  keep  cable  facilities,  related  equipment,  safety 
devices,  and  connecting  and  lead-out  wires  in  good  working  order. 

6.2.7.  The  manner  and  times  for  control  operations  on  cable 
runs,  conduit  and  cable  facilities,  are  set  by  pertinent  instructions 
and  schedules,  depending  upon  local  conditions. 

6.2.8.  All  such  changes  in  landmarks  located  within  the  boundaries 
of  an  area  shown  on  diagrams  as  are  discovered  in  the  course  of  the 
technical  control  activities  regarding  cable  runs  and  cable  facilities, 
and  during  the  installation  of  new  underground  facilities  near  them, 

are  to  be  entered  in  the  technical  documents. 

C!hanges  in  the  diagrams  of  cable  installations  are  made  simultan¬ 
eously  with  the  connecting  up  or  plugging  in  of  cables  or  individual 
communications  facilities. 


Section  3.  Electrical  measurements. 

6.3.1.  Periodic  electrical  measurements  are  to  be  made  with 
direct  and  alternating  current  (planned  measurements)  for  the  purpose 
of  bringing  to  light  such  changes  in  the  electrical  specifications  of 
cable  lines  and  protective  devices  as  may  have  occurred  during  use,  and 
for  bringing  to  light  as  soon  as  possible  such  damage  as  may  have  occurred. 

Planned  measurements  are  made  by  personnel  of  the  UP  and  the  MTS 
who  service  commianications  cable  lines  on  a  schedule  set  up  by  the  chief 
engineers  of  the  UKM  (oblast  communication  administrations)  based  on  the 
following  time  periods! 
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a)  direct  current:  twice  a  year  (spring  and  fall)|  on  the  free 
pairs  of  cable  inserts  once  a  yearj 

b)  alternating  current:  main- line  cables  and  radio  cables. 

Class  I— once  every  3  yearsj  all  other  cables  once  in  3  to  5  yearsj 

c)  tests  on  coaxial  pairs  for  electrical  insulating  properties, 
once  in  2  years  ( summer) j  and  a  check  on  discontinuity,  once  every  2 
years j 

d)  monitoring  measurements  on  the  insulation  of  Class  I  and  II 
cables  using  signal  generators  are  to  be  made  once  each  shift,  other¬ 
wise  2  to  h  times  each  2l!.-hour  period  without  disrupting  communications. 

Constant  check  on  the  insulation  of  interurban  and  radio  cables, 
Class  I  and  II,  are  to  be  made  using  equipment  which  signals  when  in¬ 
sulation  detxeriorates. 

A  check  on  the  proper  working  condition  of  this  signal  equipment 
must  be  made  when  the  watch  officer's  shift  is  on  duty  at  the  UP  and 
at  radio  stations,  and  a  check  on  the  regulating  limits  for  the  signal 
equipment  is  to  be  made  by  the  senior  technician  once  every  quarter. 

g’3.2.  Signal  equipment  instruments  must  be  connected  to  the 
center  taps  on  the  transformer  line  coils  of  siraplexed  circuits.  If 
Inhere  is  no  circuit  of  this  type,  they  should  be  connected  to  the  center 
taps  on  transformer  line  coils*  and  in  the  absence  of  these,  to  free 
cores. 

As  a  rule,  all  cores  of  the  outside  lay  which  are  not 
used  for  transmitting  power  or  signals  are  to  be  connected  to  the  signal 
equipment  device. 

^*3*^«  The  maximum  value  of  insulation  which  is  to  actuate  the 
signal  e^ipraent  is  to  be  set  depending  on  the  number  of  cores  connected 
to  the  signal  equipment  and  on  the  type  of  insulation.  This  must  be 
done  so  as  to  eliminate  any  possibility  of  accidently  actuating  the 
signal  equipment  device,  and  so  that  there  will  be  ample  time  to  take 
steps  both  for  measuring  to  determine  the  place  where  insulation  value 
has  fallen  and  to  remove  the  trouble. 

-^-•3*3.  The  chief  (senior  technician)  of  the  UP  and  radio  station 
where  the  signal  equipment  is  set  up  is  responsible  for  its  proper 
operation.  •t'  -t- 

^•3.6.  A  check  must  be  made  of  the  dischargers  and  grounds  in 
order  to  as^re  normal  operation  of  the  protective  devices  against 
lightning  discharges  and  against  the  effects  of  strong  current  lines. 

Dischargers  are  checked  annually  before  the  beginning  of  the 
thunderstorm  season  and  after  each  thunderstorm.  Measurements  of  the 
resistance  of  grounds  at  repeater  stations,  by  cable  supports,  huts, 
and  vaults,  mst  be  done  twice  a  year  during  a  time  when  the  conductivity 
of  the  soil  is  at  its  lowest  point:  in  summer  during  dry  spells,  and  in 
winter  when  the  ground  is  frozen  hardest  (GOST  i;6U-5l). 

6 . 3 . 7 «  All  measurements  for  electrical  cable  parameters  are  made 
during  the  period  of  the  least  use,  as  required  by  the  regulations  and 
rules  and  according  to  the  schedules  compiled  for  each  cable  and  coor¬ 
dinated  with  the  chief  stations. 
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6.3«8,  All  measurements  and  offers  of  assistance  on  the  part  of 
stations  are  to  be  carried  out  by  technical  personnel  of  the  UP  or  MTS 
or  in  coordination  nith  radio  stations  and  radio  offices.  All  measure¬ 
ments  on  the  line  or  offers  of  assistance  at  cable  installations  are  to 
be  carried  out  by  technical  personnel  of  the  line  service  (KU,  MKU,  RKM, 
and  LTU). 

6.3.9.  In  cases  where  such  changes  in  parameters  turn  up  in 
planned  meakirements  as  might  reflect  on  the  quality  of  communications, 
measurements  for  determining  the  location  of  the  trouble  are  to  be  made 
at  once,  and  measures  taken  for  removing  the  trouble. 

6.3.10.  Records  of  the  measurements  are  to  be  forwarded  to  the 
chief  of  the  UP  (MTS),  the  radio  station  (radio  office),  and  are  to  be 
analysed  in  the  RKM,  LTU,  and  MKU.  The  results  of  the  measurements  are 

to  be  compared  with  the  established  standard  norms  or  with  the  electrical- 
history  record  of  the  cable.  If  any  changes  in  the  parameters  come  to 
light,  steps  are  to  be  taken  to  remove  the  defects. 

6.3.11.  In  addition  to  planned  measurements,  the  folloxd.ng 
measurements  are  also  m.ade: 

a)  measurements  to  determine  the  location  of  trouble  spots j 
.  b)  monitoring  measurements  following  any  installation  operations. 

Both  measurements  are  made  depending  on  the  nature  of  the  trouble 
and  on  operations  conducted  on  a  particular  cable  using  both  direct 
and,  when  necessary,  alternating  currentj 

c)  if  there  are  coaxial  pairs,  measurements  are  made  with  direct 
current  on  the  dielectric  strength  of  the  insulation,  and  a  reading  of 
the  pulse  response  is  made. 

6.3.12.  After  repair  work  has  been  done  on  a  cable  or  after 
trouble  spois  have  been  removed,  the  electrical  specifications  of  this 
cable  line  must  not  be  lower  than  those  appearing  on  the  record  card 
for  that  cable. 

6.3.13.  Non-planned  measurements  in  each  instance  are  made  with 
the  agreement  of  the  operator  in  charge  of  the  pertinent  main  station. 
Planned  measurements  are  made  on  a  schedule  arranged  with  the  main 
station. 


Section  li.  Measures  to  nrotect  cables  from  corrosion. 


6.14.1.  It  is  strictly  forbidden  that  cables  exposed  to  corrosion 
remain  without  appropriate  protection. 

6.14.2.  Protection  from  corrosion  is  provided  by; 

a)  removing  the  causes  of  stray  currents  on  the  cable  sheathing; 

b)  taking  protective  measures  to  eliminate  the  harmful  effects 
of  stray  currents  and  of  the  cable  environment. 

6.14.3.  The  condition  of  rail  and  trolley  power  cables  of  electri¬ 
fied  railroads  or  similar  facilities  located  near  or  intersecting  cable 
runs  is  to  be  checked  in  order  to  determine  the  causes  of  stray  currents. 
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This  check  is  to  be  performed  in  accordance  with  technical  requirements 
jointly  with  the  owners  of  the  facilities. 

The  organizations  using  cable  lines  must  demand  that  the  owners 
of  the  aforementioned  facilities  remove  all  trouble  sources  at  once. 

In  order  to  expose  sources  which  might  cause  cable 
sheathing  to  corrode,  chemical  tests  are  made  of  the  soil  or  water  from 
those  sectors  of  a  run  where  chemical  corroision  of  a  cable  is  likely  to 
occur j  and,  when  necessary,  the  place  from  which  the  corros5-ve  substance 
comes  is  to  be  determined  in  order  to  keep  it  off  the  cable.  These 
tests  are  made  in  local  scientific-research  and  production  chemical 
laboratories  or  in  the  TsNIIS  of  the  Ministry  of  Communications  USSR. 

In  order  to  determine  the  sectors  of  cable  subject  to 
corrosion  as  quickly  as  possible,  the  specific  resistance  of  the  soil 
along  all  runs  must  be  deterrained  and  thorough  measurements  of  the 
potentials  on  the  cable  sheathing  and  the  value  of  stray  currents  made. 

If  the  causes  of  corrosion  on  cable  sheathing  cannot  be 
removed,  suitable  measures  must  be  taken  to  protect  the  cable  in  accordance 
with  the  instructions  for  the  protection  of  cables  from  corrosion  issued 
by  the  Ministry  of  Communications  USSR.  These  are  as  follows; 

a)  set  up  electrical  contact  between  the  cable  sheath  and  the 
device  causing  stray  currents  (direct  or  polarized  drainage)? 

b)  feed  a  negative  potential  to  the  cable  sheathing  in  the  anode 
area  (installation  of  a  cathode  shield  or  protector)? 

c)  increase  the  resistance  of  the  cable  insulation  sheath  (in¬ 
stallation  of  electroinsulating  sleeves)? 

d)  increase  transient  resistance  between  cable  sheathing  and 
ground  (insulating  the  cable  against  water). 

•  The  effectiveness  of  measures  carried  out  for  the  purpose 
of  protecting  cables  must  be  verified  by  control  measurements. 

«  If  ^  i*un  of  shielded  cable  goes  parallel  to  other  cables 
or  to  metal  pipe  conduits,  such  protective  measures  rniast  be  cleared 
through  the  organization  servicing  the  other  cables  or  pipe  conduits. 

The  condition  of  all  protected  equipment  must  be  regularly 
checked  by  outside  inspection  and  by  suitable  electrical  measurements 
performed  in  accordance  with  planned  preventive  maintenance. 

6.1;. 10.  In  order  to  observe  stray  currents  on  cable  sheathing, 
control-measurement  points  must  be  equipped  as  required  by  the 
i^kovodstvo  po  zashchite  podzemnykh  kabeley  ot  korrozii  [Manual  for 
Protecting  Underground  Cables  from  CorrosionJ ,  and  all  sheaths  with 
cables  laid  in  a  row  are  to  be  soldered. 

6.^. 11.  Lead-outs  for  measuring  potentials  must  be  made  and 
cables  soldered  during  the  construction  of  cable  lines.  Lead-out  on 
existing  cable  must  be  made  by  workers  using  the  lines. 

6.1;. 12.  All  measures  for  the  protection  of  cable  from  corrosion 
must  be  carried  out  in  conformance  with  the  afore-mentioned  manual, 
which  determines  the  measures  for  protection,  types  and  methods  of "work, 
as  well  as  times  and  means  for  m.aking  all  measurements  and  inspections. " 
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If  the  measures  taken  in  accordance  with  this  manual  are  of  no  effect, 
the  TsKIIS  should  be  consulted. 

6.U.13.  Work  done  to  protect  cables  from  corrosion,  control 
measurements  of  cable  potentials,  and  other  operations  are  to  be  done 
by  the  Kb  and  LTU  under  the  technical  supervision  and  with  the  participa¬ 
tion  of  measuring  groups  of  the  enterprises  concerned.  Technical  super¬ 
vision  over  the  selection  of  methods  for  protecting  cables  from  corrosion 
on  cable  main  lines  is  the  responsibility  of  the  UKM  laboratory;  and  on 
all  other  cables,  of  the  communications  administrations. 

S.h.lk.  Responsibility  for  maintenance  of  cable  corrosion  pro¬ 
tection  rests  with  the  adm-inistration  (enterprise)  chief  engineer. 

Note.  In  enterprises  which  do  not  have  a  chief  engineer  or  a 
measuring  group,  operations  for  protecting  cables  from  corrosion  are  to 
be  assigned  by  order  to  an  engineer. 


Section  5.  Maintaining  a  cable  under  constant  air  pressure. 

6.5.1.  Maintaining  cables  under  constant  air  pressure  (gas 
pressure)  assures  the  timely  exposure  of  lead  sheathing  defects  which 
can  cause  the  cable  to  lose  its  seal  and  which  are  points  where  trouble 
can  develop. 

6.5.2.  Operations  for  keeping  cables  under  constant  air  (gas) 
pressure  are  to  be  carried  out  by  the  method  established  by  Pravila 
proizvodstva  i  priemki  rabot  po  stroitel * stvu  mezhdugorodnykh  kabel*- 
nykh  liniy  s^/yazi  [Regulations  tor  the  Production  of,  and  Inspection  of 
Work  on  the  Construction  of,  Interurban  Cable  Communications  Lines] . 

6.5«3.  The  amount  of  air  or  gas  pressure  in  a  cable  depends 
upon  the  dimension,  design,  and  condition  of  a  cable  and  is  set  in  each 
instance  within  0.3  to  0,5  atm. 

6.5. ^.  Cables  which  have  been  removed  and  relaid  are  put  under  a 
constant  air  or  gas  pressure,  the  value  of  which  depends  on  the  condition 
of  the  sheath.  It  is  permissible  to  maintain  pressure  by  periodic  addi¬ 
tions  of  dry  air  or  gas  for  providing  a  pressure  of  from  0.3  to  0.5  atm. 

Air  or  gas  is  to  be  supplied  only  at  repeater  stations,  cable 
wells  of  the  MTS,  etc.  Small  electrical  comperessors  are  installed  at 
amplification  supply  points,  and  cylinders  of  compressed  air  or  gas  are 
to  be  found  at  supply  points. 

6.5.5.  For  drjdng  the  air  at  both  places,  cylinders  with  wadding 
and  drying  agents  must  be  installed. 

The  chief  of  the  KU  bears  responsibility  for  the  timely  replacement 
of  the  cylinders,  and  for  refilling  them  with  air  (gas)  and  drying  agents. 

6.5«6.  Main-line  cable  lines  must  be  equipped  with  control  and 
signal  equipment  which  can  notify  personnel  of  a  serious  drop  in  pressure 
and  which  make  it  possible  to  determine  the  area  in  which  the  leak  is 
located. 
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6.^.7.  If  the  amount  of  air  escaping  exceeds  a  certain  value, 
and  if  cable 'pressure  falls,  the  cable  sheathing  is  to  be  considered 
damaged.  In  such  a  case,  measures  must  b®  taken  to  determine  and  re¬ 
move  the  damage  as  part  of  routine  repair  operations. 

6. $.8.  Operations  for  determining  the  location  of  leaks  are 
performed  in  two  stages: 

1)  determination  of  the  area  of.  damage,  pinning  it  down  to  a 
sector  not  to  exceed  3  kmj 

2)  precise  determination  of  the  place  of  damage  and  removal  of 
the  trouble. 

6,$, 9.  Determination  of  the  area  where  damage  has  occurred  is 
done  by  measuring  the  pressure  along  the  length  of  the  cable,  mapping 
out  schedules  for  deteiroining  excessive  cable  pressure,  and  calculating 
the  rapidity  at  which  cable  pressure  falls  at  control  manometers.  For  ’ 
cables  under  constant  pressure  equipped  with  signal  devices,  the  trouble 
spots  are  signaled  by  the  actuation  of  pressure-fall-signaling  devices. 

6.5.10.  Precise  determination  of  the  location  of  trouble  spots 
is  done  by  shooting  radioactive  gas-forming  isotopes  or  other  inert  gases 
and  detecting  by  means  of  special  equipment  the  point  where  they  flow 
out  into  the  soil. 

6.5.11.  Operations  for  determining  the  location  of  a  damaged  place 
on  sheathing,  using  radioactive  substances,  must  be  done  in  conformance 
iri-th  the  safety  regulations  and  instructions  of  the  Ministry  of  Com¬ 
munications  USSR  for  determining  the  location  of  damage  to  lead  sheathing 
on  interurban  communications  cables  by  means  of  radioactive  gas-forming 
isotopes. 


Section  6.  Routine  and  major  repair. 

6.6.1.  For  maintaining  cables  in  proper  order,  operations  for 
routine  or  major  repairs  are  to  be  carried  out  according  to  a  plan  which 
is  to  be  approved  every  year,  . In  an  emergency  case,  repair  is  to  be 
performed  immediately, 

6.6.2.  Routine  repair  is  performed  every  year  on  all  cable  runs 
and  cable  equipment  and  is  to  be  carried  out  by  an  operational  work  staff. 

6.6.3.  The  annual  plan  of  operations  for  routine  repair  and 
maintenance  is  drawn  up  on  the  basis  of  observations  of  the  condition 
of  cable  facilities,  defects  observed  during  use,  and  instructions  from 
higher  organizations,  and  is  approved  by  the  chief  of  an  enterprise 
(RKJ,  MKU,  LTU). 

Planning  for  routine  repair  operations  is  done  for  each . such 
operation. 

6.6.U.  In  routine  repair,  work  is  done  which  does  not  require  a 
large  labor  force  or  much  material  (planning  cable  runsj  painting 
measuring  postsj  plastering  and  replacing  manhole  hatches  and  wells; 
replacing  switching  panels  and  small  parts  on  cable  equipment;  painting 
cable  boxes,  brackets,  and  supports;  checking  on  the  proper  condition 


-  32  - 


of  reserve  condnit  channelsj  checking  on  reserve  operational  cable,  the 
routine  repair  of  signaling  devices  at  river  crossings?  checking  on 
cable  depth  in  marshes?  taking  more  accurate  fixes,  etc,)* 

6.6. ^.  Operations  for  guaranteeing  normal  conditions  for  cable 
lines  and  cable  equipment  in  winter  and  during  floods  are  also  included 
in  the  routine  repair  plan.  These  ares 

a)  burying  cables  more  deeply  in  shore  areas? 

b)  pumping  water  out  of  wells? 

c)  keeping  telephone  well  covers  lubricated? 

d)  supplying  proper  tools  and  iachinery  (crowbars,  wedges,  com¬ 
pressors  with  pneumatic  drills,  etc.)? 

e)  repairing  and  supplying  winter  clothing  for  line  personnel? 

f)  breaking  up  ice  along  the  shore  near  river  cable  crossing  runs? 

g)  filling  the  upper  covers  of  telephone  wells  with  bitumen  in 
flooded  sectors? 

h)  supplying  emergency  cable  reserves  and  light-weight  cable  of 
proper  length  for  the  quick  rerouting  of  communications  in  case  of 
cable  failure  in  flooded  sectors,  and  also  emergency  spares,  instal¬ 
lation  and  welding  materials,  GSM,  fuel,  and,  if  necessary,  food? 

i)  supplying  line  personnel  with  small  craft,  water-pumping 
machinery  (motor  pumps,  etc.),  work  clothes  (rubber  boots,  raincoats, 
waterproof  suits,  etc.),  and  special  transportation  for  use  during  spring 
thaws? 

j)  during  a  flood  putting  cables  under  temporary  air  pressure 
where  the  cable  is  not  ordinarily  under  constant  air  pressure? 

k)  temporary  rerouting  using  light  cables  in  the  absence  of 
spare  cable? 

l)  anticipating  operations  connected  with  ice  break-up  along 
river  cable  crossing  runs  by  observing  relevant  information  and  by 
maintaining  communications  with  committees  for  battling  ice  flows  and 
floods  and  with  military  units?  also,  setting  up  obsetTration  posts  at 
river  crossings? 

m)  checking  on  the  working  order  of  shore  signal  equipment  and 
their  lighting. 

6.6.6.  An  annual  check  on  measures  taken  for  preparing  for  win¬ 
ter  operations  and  for  operations  during  floods  is  to  be  made  in  the 
fall  and  in  the  period  preceding  floods  by  the  managers  of  enterprises 
and  administrations. 

6.6.7.  During  routine  repair  work,  a  check  must  be  made  on  the 
conformance  of  technical  documentation  to  actual  operation  specifications 
and  all  necessary  changes  made. 

6.6.8.  The  following  is  performed  as  major  repair  operations? 
replacement  of  worn-out  installations,  separate  sectors  of  cable  or 
conduit?  rebuilding  a  well?  Ij^ng  deeper  underground  cable  over  a  con¬ 
siderable  distance?  laying  cables  deeper  at  river  crossings,  etc. 

All  these  require  a  great  expenditure  of  labor  and  materials. 


Also  included  in  major  repair  are  tlie  installation  of  cable  under 
constant  air  pressure,  the  inspection  by  divers  of  river  transits  and  the 
installation  of  equipment  to  protect  cables  from  corrosion.. 

Note.  The  classification  of  repair  and  the  enumeration  of  opera¬ 
tions  have  been  authorized  by  order  of  the  Ministry  of  Communications 
USSR,  dated  2^  June  19^3,  Mo,  636. 

6.6.9.  All  changes  made  in  operating  specifications  during  major 
repair  work  are  to  be  entered  in  the  technical  documentation,  and,  >3hen 
necessary,  the  technical  documentation  is  to  be  written  out  anew. 

6.6.10.  Operations  connected  with  such  rebuilding  of  interurban 
cable  communications  lines  or  cable  facilities  as  is  necessitated  by 
building  and  highway  construction  or  modernization  and  by  the  construction 
of  railroads  and  tramways,  must  be  cleared  with  the  UKM  (communications 
administrations).  The  money  and  materials  are  to  be  supplied  by  the 
organizations  performing  the  construction  or  modernization. 

If  the  amount  of  work  to  be  done  in  connection  with  rebuilding 
a  cable  line  is  small,  the  operation  can  be  done  by  the  users,  but  if 
the  operation  is  large,  it  is  to  be  done  by  both  the  organizations  carry¬ 
ing  out  the  construction  or  modernization  and  by  a  specialized  construc¬ 
tion  organization,  but  under  the  strict  technical  supervision  of  represen¬ 
tatives  of  the  KU,  RKM,  and  LTU. 

6.6.11.  Major  repair  operations  are  planned  in  terms  of  their 
volume,  the  time  required  to  perform  them,  and  their  cost.  Therefore 
each  operation  (title)  for  major  repair  must  have  an  estimate  with  an 
appendix  showing  the  required  technical  documentation  and  a  certificate 
of  the  damage. 

6.6.12.  The  title  list  for  major  repair  projects  and  the  estimates 
must  be  approved  by  the  chief  of  the  administration  (UKM,  of  the  oblast  ■ 
communications  administration)  or  by  the  Ministry  of  Communications, 
depending  on  the  cost  of  the  operation. 

6.6.13.  Major  repair  operations  may  be  carried  out  under  contract 
or  by  hiring  additional  workers. 

6. 6. lit.  Routine  and  major  repair  operations  are  subject  to  in¬ 
spection  and  are  to  be  drawn  up  in  official  documents  giving  the  scope 
of  the  operations  and  an  evaluation  of  their  qualities.  In  the  case  of 
major  repair,  the  estimated  cost  is  also  to  be  shown. 

Inspection  of  routine  repair  operations  can  be  done  by  a  represen¬ 
tative  of  the  administration  in  the  enterprise  performing  the  operations^ 
for  major  repair,  by  a  representative  of  a  superior  organization  (UKM, 
communications  administration.  Ministry  of Communications  of  a  republic). 

6. 6.15.  Data  regarding  the  execution  of  routine  and  major  repair 
operations  and  their  dates  are  set  by  the  existing  statistical  report 
table. 

6.6.16.  All  operations  connected  with  the  planned  repair  of 
facilities,  such  as  covering  sleeves  or  making  new  connections  at  ter¬ 
minal  and  intermediate  installations,  may  be  done  only  with  the  authoriza¬ 
tion  of  the  personnel  in  charge  at  the  main  stations. 
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Section  7.  Repair  work. 


6.7.1.  In  all  cases  of  damage  to  cable  or  conduit  facilities, 
measures  must  be  taken  at  once  to  repair  the  damage  so  as  not  to  inter¬ 
rupt  communications  activities. 

6.7.2.  Any  cable  or  cable  conduit  damage  which  causes  a  partial 
or  complete  breakdown  of  communications  activity  is  considered  an 
emergency.  Measures  for  taking  care  of  such  damage  are  to  be  undertaken 
at  once,  and  the  work  is  to  be  continued  without  let-up  until  the  trouble 
has  been  entirely  eliminated. 

6.7.3.  An  around-the-clock  watch  by  emergency-service  overseers 
equipped  Tiiith  special  transportation  facilities  is  set  up  in  the  RKM, 

MKU,  and  in  the  LTU  located  in  oblast,  kray,  and  republic  (ASSR)  centers 
for  the  purpose  of  preventing  or  eliminating  emergency  troubles. 

6.7.  U.  In  each  RIM,  MKU,  and  LTU  there  must  be  devised  an  organi¬ 
zation  plan  for  reconstruction  operations  which  should  include  the 
followings 

a)  a  schedule  providing  for  communications  operations  during  the 
transfer  of  a  high-frequency  system  to  a  single  cable  system.  The 
schedule  should  be  cleared  with  the  TsMTS  or  with  the  main  stations) 

b)  a  system  for  drafting  ardnotifying  workers  of  the  RKM,  RVB,  KU, 
and  UP  so  that  they  may  be  available  for  emergency  operations,  and  so 
that  workers  of  the  UP  may  be  utilized  for  large-scale  emergency  opera¬ 
tions,  along  with  workers  of  communications  enterprises  and  the  local 
population  and  military  units j 

c)  an  enumeration  of  equipment  (materials  and  tools)  which  are 
the  most  necessary  for  emergency  operations  with  an  assignment  of  each 
item  to  Specific  persons  who  are  to  be  taken  to  the  site  of  repair  opera¬ 
tions) 

d)  the  routes  to  be  used  both  for  picking  up  people  and  trans¬ 
porting  them  in  various  directions. 

6.7. $.  'When  the  insulation  is  destroyed,  or  when  there  is  some 
other  damage  to  a  cable,  the  technician  in  charge  at  the  UP.  (MTS),  radio 
station  (radio  bureau),  who  discovers  the  damage  must  immediately; 

a)  report  this  to  the  manager  of  the  interurban  telephone  station, 
and  with  his  approval,  cut  off  the  remote  power  supply  from  the  damaged 
cable,  at  the  same  time  providing  for  supply  to  the  good  cable  in  a  two- 
cable  system  and  from  the  return  cable  in  a  single-cable  system.  To 
work  on  a  cable  which  is  supplying  power  to  remote  points  is  forbidden. 

When  there  is  a  clear  indication  that  communications  operations  may 
break  down,  he  must  see  to  it  that  high-frequency  systems  remain  operative 
over  a  cable  in  good  condition,  in  conformance  with  the  schedule  for 
single- cable  communications  systems) 

b)  he  must  initiate  measures  for  the  purpose  of  determining  the 
location  of  trouble) 

c)  he  must  call  the  chief  (senior  technician)  of  the  UP  radio 
station  to  the  UP  (radio  station)  and  inform  the  chief  of  the  KU)  and  he 
should  report  to  the  heads  of  the  RKM,  the  MKU,  and  the  LTU  or  the  duty 
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officer  of  these  enterprises  (depending  on  who  owns  the  cable) ^  The 
chiefs  of  the  RKM,  the  MKU,  and  the  LTU  are  to  report  to  higher  authority 
at  once. 

6.7.6.  The  chief  (senior  technician)  of  the  UP,  after  getting  a 
report  from  the  technician  on  duty  concerning  damage  to  a  cable,  must 
immediately  go  to  the  UP  to  assist  in  reswitching  communications,  to 
supply  information,  and  to  take  steps  for  removing  the  trouble  as  quickly 
as  possible. 

6.7.7.  The  chief  of  the  RKM,  the  MKU,  the  LTU,  and  the  KU, 
after  being  informed  of  the  cable  damage,  must  make  complete  preparations 
for  the  immediate  dispatch  of  a  brigade  to  the  trouble  site  in  conformance 
with  the  operational  plan  while  the  technical  personnel  of  the  UP 
determine  the  trouble  spot. 

The  management  of  technical  personnel  operations  during  emergency 
work  on  main- line  cables,  interurban  lines,  and  Class  I  and  li  radio 
cables  is  assumed  by  the  chief  engineer  of  the  UKM  or  of  the  commiunica- 
tions  administration  through  the  chief  (senior  engineer)  of  the  enter¬ 
prise  (RKI'!,  MKU,  or  LTU),  servicing  the  cable  in  question. 

6.7.3.  The  actual  work  of  repairing  damage  or  removi.ng  an 
emergency  situation  is  done  principally  by  the  appropriate  cable  sector 
whose  chief  must  oversee  all  operations  and  who  bears  the  responsibility 
for  the  timeliness,  completeness,  and  correctness  of  measures  taken  to 
eliminate  the  trouble. 

6.7.9.  In  case  of  an  emergency  that  causes  disruption  of  com¬ 
munications,  a  second  brigade  from  a  neighboring  line  service  base  must 
be  sent  to  speed  up  the  repair  work.  In  addition,  the  chief  (senior 
engineer)  of  the  RKM,  MKU,  or  LTU  must  go  to  the  site,  and,  upon  arrival, 
assume  responsibility  for  all  operations. 

6.7.10.  As  a  rule,  appropriate  electrical  measurements  are  made 
by  the  personnel  on  duty  at  the  UP  (MTS)  or  radio  station  (radio  bureau) 
to  determine  the  location  of  trouble.  These  are  to  be  made  from  both 
ends  of  a  damaged  sector  and,  if  possible,  simultaneously. 

The  execution  of  repair  work  without  prior  measurements  at  both 
ends  is  permitted  only  when  the  location  of  the  trouble  is  known  and  a 
sleeve  need  not  be  opened. 

6.7.11.  The  station  duty  technical  personnel  must  be  equipped 
with  the  necessary  circuit  diagrams,  and  instructions  for  setting  up 
rerouted  communications  to  cover  the  breakdowns  of  main  cables  so  as  to 
quickly  and  smoothly  reswitch  communications  for  either  single-cable 

or  two-directional  circuitry.  Station  personnel  must  be  equipped  with 
cords  ready  to  be  used  in  reswitching  operations. 

6.7.12.  Each  UP  or  MTS  (radio  center  or  radio  bureau) must  be 
equipped  with  the  necessary  measuring  devices  in  order  to  perform  rapid 
measurements  to  detemnine  the  location  of  damage. 

6.7.13.  Technical  personnel  of  the  UP  or  MTS,  radio  bureau 
(radio  center),  or  telegraph  office,  must  know  the  methods  for  measure¬ 
ments  used  to  determine  the  site  of  damage  and  must  be  able  to  use  the 
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measurement  equipment.  Technical  personnel  must  hold  regular  training 
exercises  at  least  once  every  quarter  in  order  to  insure  their  facility 
in  making  measurements. 

In  addition  to  measuring  equipment,  there  must  he  the  required' 
text  material  (circuit  diagrams,  instructions  for  making  measurements, 
tables,  coefficients,  factory- length  registers,  etc.). 

6. 7. 1^4.  Measurements  to  determine  the  location  of  damage  and 
control  measurements  to  determine  the  condition  of  cable  insulation  are 
made  from  a  station  by  station  personnel.  Line  personnel  make  precise 
measurements  on  the  line  itself. 

6.7»15.  a  trip  by  a  repair  brigade  for  the  purpose  of  eliminating 
damage  must  be  made  immediately  after  the  results  of  measurements  are 
kncwn.  Tnlhen  the  damage  to  a  cable  occurs  in  a  sector  not  in  the 
immediate  area  nor  in  the  area  of  assembly  for  the  repair  brigade,  or 
in  a  sector  having  non-serviced  repeater  stations  (NUP),  departure  is 
made  immediately  to  this  sector  (or  to  the  NUP's  in  question)  -without 
■waiting  for  the  results  of  measurements  by  remote  signal  from  the  NUP. 

Note.  "When  information  arrives  concerning  an  emergency,  a  second 
truck  must  be  made  ready  in  addition  to  the  duty  emergency  vehicle,  and 
the  neighboring  sector  must  also  send  out  a  brigade  heading  for  the 
same  point. 

6.7.16.  The  leader  of  a  repair  brigade  must  set  up  telephone 
communications  with  neighboring  UP*s  (of  radio  stations)  and  -with  the 
person  who  is  in  charge  of  the  whole  operation  as  soon  as  he  arrives  at 
the  trouble  site.  Cable  pairs  are  to  be  used  for  this  purpose,  or,  if 
necessary,  overhead  line  circuits. 

Telephone  communications  are  to  be  maintained  uninterruptedly 
until  everything  is  back  in  order. 

6.7.17.  The  most  important  task  of  a  repair  brigade  is  to  deter¬ 
mine  the  location  of  damage  and  to  re-establish  communications. 

6.7.18.  If  cable  repair  requires  more  than  30  minutes  before 
communications  can  be  restored  on  main  multiplex  systems,  communications 
are  to  be  set  up  on  a  single-cable  system  or  temporarily  by  installing 

a  flexible  cable  insert  previously  pro-vided  for  this  purpose. 

6.7.19.  If  the  repair  brigade  at  the  site  of  cable  damage  deter¬ 
mines  that  communications  may  continue  while  repair  work  is  being  done, 
the  brigade  leader  must  inform  the  nearest  UP  or  MTS,  radio  station  or 
radio  bureau,  and  take  steps  of  a  temporal^  nature  to  provide  communica¬ 
tions  (laying  a  light  cable  around  the  damaged  sector,  pumping  air  into 
the  cable,  etc.). 

6.7.20.  All  repair  operations  on  cables  or  cable  facilities  are 
to  be  done  -with  the  agreement  of  the  nearest  UP  or  MTS,  radio  station  or 
bureau,  and  communications  are  to  be  maintained  with  them  throughout  the 
period  of  the  work.  An  opened  sleeve  may  be  welded  shut  and  departure 
from  a  cable  facility  may  be  made  only  with  the  authorization  of  the 
person  in  charge  of  emergency  operations  and  after  a  check  has  been  made 
of  the  cable  and  of  communications. 
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6.7.21.  A  sleeve  may  be  opened  only  after  power  has  been  cut 
off,  and  after  an  analysis  of  the  results  of  measurements  and  a  pre¬ 
liminary  inspection  of  the  sector  on  the  ..run  contiguous  to  the  place 
indicated  by  the  measurements  and  in  the  absence  of  any  other  signs 
of  damage. 

The  inspection  of  the  contiguous  sector  is  made . simultaneously 
with  excavations  of  a  trench  for  opening  up  a  sleeve. 

In  case  of  accidental  damage  occurring  during  operations  to  open 
a  sleeve  as  determined  by  the  measurement  results,  trenches  at  two 
neighboring  sleeves  on  both  sides  of  the  first  sleeve  are  opened. 

6.7.22.  In  the  absence  of  any  clear  indication  of  damage  after 
the  first  sleeve  is  opened,  more  accurate  measurements  at  both  ends  are 
to  be  made.  No  other  sleeves  may  be  opened  until  this  is  done. 

If  the  results  of  measurement  from  the  UP  or  radio  station  show 
cable  damage  running  to  factory  size  in  length,  the  two  sleeves  between 
VThich  the  trouble  is  assumed  to  lie  are  simultaneously  opened. 

6.7.23.  In  all  cases  of  cable  damage  or  cable  equipment  damage 
both  with  and  without  communications  damage,  technical  documents  in 
the  prescribed  form  are  to  be  filled  out.  They  are  to  show  an  an].ysis 
of  the  damage  so  that  measures  can  be  worked  out  for  eliminating  the 
causes  of  cable  damage. 


Section  8,  Technical  documentation. 


6.8.1.  Technical  documentation  for  a  cable  that  has  been  laid 
and  a  cable  that  has  been  assembled  must  assure  the  following: 

a)  an  accurate  scale  reproduction  of  the  site  showing  the  loca¬ 
tion  of  any  point  of  the  runj  any  sleeve,  conduit,  and  well  of  cable 
systems^  facilities  for  protecting  a  cable  from  corrosion  and  lightn¬ 
ing;  and  the  locations  of  lead-outs  for  measuring  potentials  on  cable 
sheathing; 

b)  the  possibility  of  qiiickly  determining  the  distance  from  the 
repeater  station  to  any  sleeve; 

c)  the  possibility  of  determining  accurately  the  location  of  each 
cable  core  and  shield  at  terminal  and  intermediate  installations; 

d)  complete  electrical  specifications  for  a  cable; 

e)  data  on  the  installation  of  a  cable  and  its  terminal  layout; 

f)  similar  data  on  the  cable  design. 

6.8.2.  Documents  for  cable  mainlines  are  compiled  in  accordance 
with  Pravila  po  stroitel^styu  mezhdugorodnykh  kabel’nykh  liniy  svyazi 
[Regulations  for  the  Construction  of  Interurban  Cable  Communications 
Lines ]  ( Svyaz  * izdat ,  1958 ) . 

6.8.3.  All  drawings  for  a  cable  run  and  cable  facilities  must 
be  prepared  in  a  clearly  defined  scale  and  be  drawn  to  scale. 
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6.8.1^.  A  cable  accepted  for  use  must  be  provided  xjxth  technical- 
execution  documentation  so  that  it  can  be  used  at  once  for  the  purpose 
for  which  it  was  designed  in  connection  with  technical  inspection, 
repair  work,  and  electrical  measurements, 

6.8,$,  All  technical  documents  for  a  repeater  station  where  the 
cable  is  led  to  terminal  installations  are  to  be  made  up  together. 

6.8.6.  Changes  occurring  in  a  cable  line  (or  in  cable  facilities) 
as  a  result  of  repair  operations,  or  because  of  being  reswitched,  must 

be  reflected  in  all  copies  of  the  technical  documentation.  If  necessary, 
the  documents  should  be  made  out  anew. 

Work  performed  without  the  presentation  of  technical  documentation 
is  not  acceptable. 

6.8.7.  The  chief  (senior)  engineer  of  an  enterprise  bears  re¬ 
sponsibility  for  the  completeness,  correctness,  and  timeliness  of  changes 
in  technical  documentation. 

6.8.8.  Responsibility  for  taking  care  of  the  documents,  for 
recompiling  them,  and  for  making  changes  in  them  is  vested 

a)  in  the  UKM,  in  the  recording  groupj 

b)  in  the  EKM  (LTU),  in  the  senior  technician  of  the  group  for 
recording  measurements. 

6.8.9.  The  safekeeping  and  use  of  technical  documentation  in 
administrations  and  enterprises  must  be  done  in  accordance  with  in¬ 
structions  from  the  Ministry  of  Communications, 
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CHAPTER  7 

SAFETY,  WORKERS*  PROTECTIOT,  and  INDUSTRIAL  SANITATION 


7«1«  Operations  connected  with  safety,  workers*  protection  and 
industrial  sanitation  in  the  RKM,  the  MKU,  and  LTU  are  set  up  in 
accordance  with  Polozheniye  oh  organizatsii  raboty  po  tekhnike  bezopasn- 
osti,  okhrane  truda  i  promsanitarii  na  predpriyatiyakh .  v  stroitel  ’  nj^’ldi 
organizatsiyakh,  ?  oblastnyMi  "Cin^^evylA ,  respubriWansjakh)  predpri- 
yatiyakh  svyazi  [Regulations  Concerning  the  Organization  of  Work  in 
Connection  with  Safety,  Workers*  Protection,  and  Industrial  Sanitation 
in  Enterprises  Construction  Organizations,  and  Oblast  (Kray  and  Republic) 
Conmunications  Enterprises] . 

7 .2.  In  conformance  with  the  above-mentioned  regulations,  the 
organization  of  the  work  in  connection  with,  and  the  responsibility  for 
the  state  of,  safety,  workers*  protection,  and  industrial  sanitation 
rests  with  the  chief  and  the  chief  (senior)  engineer  of  an  enterprise. 

When  necessary,  an  engineer  or  technician  may  be  assigned  to  assist 
the  chief  or  chief  (senior)  engineer  in  organizing  operations  concerned 
with  safety,  workers*  protection,  and  industrial  sanitation. 

7.3.  In  huts,  shops,  sectors,  UP* s,  and  enterprises,  the  respon¬ 
sibility  for  taking  measures  regarding  safety,  workers*  protection,  and 
industrial  sanitation  rests  with  the  respective  chiefs  (KU,  UP,  RVB, 
etc. ). 

7»^.  The  chiefs  and  all  engineering  and  technical  personnel  are 
guided  in  all  matters  concerning  safety  by  the  regulations  indicated  in 
7.1,  Pravila  po  tekhnike  bezopasnosti  pri  ustroystve  i  ekspluatatsii 
mezhdugorodnykh  i  gorodskikh  kabel'nykh  liniy  svyazi  [Regulations  on 
Safety  in  the  Installation  and  Use  of  Interurban’  and  Civil  Cable  Com¬ 
munications  Lines] ,  Instruktsiya  o  poryadke  obucheniya  rabotnikov  svyazi 
bezopasnym  metodam  raboty  i  proverki  znaniy  pravil  tekhniki  bezonasnosTT 
llnstructions  on  Methods  for  Indoctrination  Communications  Workers  in 
Safety  Methods  and  for  checking  on  Their  Knowledge  of  the  Rules  of  Safety] , 
Instruktsiya  o  pravilakh  raboty  na  kabelyakh  s  distantsionnym  pitaniyem 
Xinstnictions  on  Rules  for  Worlcing  on  Cables  with  Remote  Power  Sources] , 
as  amended  and  also  by  appropriate  orders  and  regulations  of  the  Ministry 
of  Communications  USSR  and  by  the  Ministries  of  Communications  of  the 
Union  Republics. 

7.$.  All  managers,  engineers-technicians,  production  workers, 
and  subordinate  workers  of  the  RKM,  MKU,  LTU,  and  KU  must  be  indoctrinated 
in  safe  work  methods  and  must  be  tested  annually  on  their  knowledge  of 
the  rules  of  safety. 

7.6.  All  workers  who  have  successfully  passed  a  safety  examination 
are  issued  a  certificate  which  indicates  they  have  a  satisfactory  knowledge 
of  safety  and  may  work  without  supervision. 
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Permission  to  work  vd-thout  supervision  without  this  certificate  is 
forbidden. 

7.7.  In  operations  using  radioactive  substances  to  determine  the 
location  of  leaks  in  a  cable  and  when  these  substances  are  being  trans¬ 
ported,  the  safety  measures  set  forth  in  Vremennaya  instruktsiya  o 
bezopasnykh  raetodakh  raboty  pri  primenenii*  radioaktivnyl^  veshchestv- 
radona  i  broma-b^  (v  vide  bromistogo  metalla)  dl^  opredeleniya  mesta 
povrezhdeniya  svintsovoy  oboxochki  kabel3^  [Temporary  Instructions 
'C'oncernffig”S^e  ffetliods'  iiT'the  Use  of  Radioactive  Substances  (Radon  and 
Bromine-82  in  the  Form  of  Metal  Bromide)  for  determining  the  Location 
of  Damage  to  Lead  Cable  Sheathing]  must  be  applied. 


C3M.PTER  8 


CHECKBIG  THE  OPERATIONAL  AND  TECHNICAL  ACTIVITY  OF  AN  MTERPPJSE,  HIRING, 
PROCEHJEES,  AND  THE  TECHNICAL  KNOWLEDGE  OF  THE  WORKERS 


8.1.  In  order  to  check  operational  and  technical  activities,  the 
actual  condition  of  an  organization,  work  organization,  the  accuracy  of 
initial  accounting  and  reporting^  and  also  to  expose  shortcomings  and 
render  the  necessary  assistance,  a  check  is  made  of  the  production 
operations  of  subordinate  enterprises  by  the  workers  of  a  superior 
organization  and  by  specially  designated  committees. 

The  frequency  for  making  such  checks  is  set  by  the  organization 
making  the  check. 

8 . 2.  Financial  operations  of  subordinate  enterprises  are  to  be 
checked  as  provided  for  in  the  directives  of  the  chief  bookkeeper  of 
the  Ministry  of  Communications  USSR  and  may  be  included  as  part  of  the 
check  on  industrial  operations. 

8.3.  A  check  is  carried  out  in  conformance  with  existing  regula¬ 
tions  and  Instinikteiya  Inspektsii  pri  Ministre  svyazi  Soiniza  SSR  o 
pors^adke  provedeni^/^  kompleksnykh  proverok  pr^pri^'atiy’fe.nisterstva 
gg^zi  [instructions  for  Insnection  ‘bv  the  Minister  of  CnmmTi'ni  cet.i  one 
USSR  of  the  Conducting  of  Complex  Checks  on  Enterprises  of  the  Ministry 
of  Communications] , 

Each  worker  engaged  in  servicing  interurban  cable  communica¬ 
tions  lines  and  cable  facilities  must  in  the  course  of  a  trial  period 
pass  a  test  relating  to  his  job,  divided  as  follows: 

a)  existing  regulations  for  technical  operations; 

b)  technical  minimums  as  provided  for  in  a  qualifying  question¬ 
naire; 

c)  job  instructions; 

d)  safety  rules; 

e)  rules  for  installing  and  safeguarding  telephone  and  telephone 
lines  of  the  Ministry  of  Communications; 

f)  the  statute  concerning  discipline  and  the  statute  on  communica¬ 
tions  in  the  USSR. 

8.^.  Tests  are  given  personally  by  the  chief  who  has  the  right  to 
hire  and  fire,  or  else  are  performed  by  a  committee  appointed  by  him. 

8.6.  Workers  who  have  been  accepted  must  pass  a  medical  examina¬ 
tion  to  determine  their  physical  condition  and  their  capacity  for  the 
job  for  which  they  are  hired. 

Workers  who  are  to  perform  work  under  hazardous  conditions  (harm¬ 
ful  gases  and  vapors),  such  as  welders  and  conduit  men,  must  have  periodic 
medical  examinations. 

Q* 7»  workers  servicing  interurban  cable  lines  and  communica¬ 

tions  facilities  must  have  a  certificate  of  identification  with  a  photo¬ 
graph  and  the  title  of  their  job. 


3.8.  Periodically  (no  less  than  once  a  year)  workers  must  be 
checked  on  their  knowledge  of  technical  regulations,  instructions  relat 
ing  to  their  Job,  rules  and  instructions  regarding  the  servicing  and 
repair  of  cable  facilities,  and  regulations  regarding  safety. 

8.9.  In  order  to  ensure  good  work  habits  and  to  coordinate 
activities  at  the  various  UP' s  or  TEPS's  (radio  bureau  or  radio  centers) 
regular  training  exercises  on  setting  up  communications  in  emergency 
situations  are  to  be  conducted  during  slack  hours. 


CHAPTER  9 

OPENING  AND  HITTING  IN  OPERATION  INTERURBAN  COMMUNICATION  CABLE  LINES 


9.1.  Newly-built  or  modernized  cable  lines  and  cable  facilities 
are  put  in  operation  on  a  permanent  basis  (after  inspection  by  a  com¬ 
mittee)  in  accordance  with  an  approved  plan  and  estimate,  the  present 
regulations  for  technical  operation,  the  regulations  for  production  and 
work  procedures  as  regards  the  construction  of  interurban  communication 
cable  lines,  and  the  regulations  for  technical  safety, 

9.2.  Cable  lines  may  be  opened  only  if  all  work  set  forth  in 
the  technical  plan  and  estimate  including  technical  documentation  has 
been  done  with  nothing  remaining  unfinished,  there  are  no  defects,  and 
there  has  been  a  check  by  representatives  of  the  using  enterprise  re¬ 
sponsible  for  checking  on  production.  Main-line  cables  ma3'-  be  put  in 
use  at  repeater  stations  (if  they  are  in  proper  condition). 

9.3.  An  inspection  committee  is  established  by  order  of  the 
Minister  of  Communications  USSR,  or  his  deputy,  for  the  purpose  of 
opening  cable  main- line  communications  lines.  Class  I. 

For  opening  interurban  cable  communications  lines  in  connection 
with  construction  (or  modernization)  operations  which  are  within  the 
quota,  there  is  to  be  created  an  inspection  committee  by  order  of  the 
chief  authorizing  the  plan  for  this  construction  or  by  the  chief  of  a 
superior  organization. 

9.U.  Cable  lines  and  separate  facilities  are  regarded  as 
acceptable  for  operations  from  the  day  that  the  chief  who  set  up  the 
inspection  committee  approves  the  certificate  of  approval. 

9. A  check  on  unfinished  work  or  on  elimination  defects  noted 
in  the  committee’s  certificate  (after  equipment  has  been  received  and 
the  certificate  approved)  is  made  by  committees  set  up  by  the  chief  of 
the  administration  to  whom  the  operation  of  the  whole  project  is  en¬ 
trusted. 

The  certificate  of  the  inspection  committee  for  items  in  excess 
of  the  quota  is  to  be  approved  by  the  chief  of  the  branch  administration 
of  the  Ministry  of  Communications j  and  for  construction  items  within  the 
quota,  by  a  chief  in  the  using  enterprise  to  which  they  belong. 


CHAPTER  10 

supEmrisioN  of  the  Mit  constehction  of  line-cabee  facilities 


10.1.  The  construction  of  Interurban  cable  lines  for  telephone 
and  telegrapi  coimrainications  inust  be  done  in  accord  with  the  plans  and 
estimates  approved  by  the  Ministry  of  Communications  USSR  (or  of  the 
Union  Republics)  or  cleared  through  them. 

10.2.  An  enterprise  which  is  to  service  a  cable  line  under  con¬ 
struction  and  which  will  be  the  recipient,  must  set  up  cable  sectors  and 
a  staff  for  the  UP’s  in  accordance  with  the  staff  standards  in  effect, 
must  provide  technical  supervision  on  the  quality  of  the  work  done  by 
the  construction  organization,  and  must  do  everjrthing  possible  to  help 
them. 

10.3.  Mien  necessary  in  setting  up  a  new  enterprise  for  the 
operational  and  technical  servicing  of  the  cable  line  under  construction, 
technical  supervision  of  the  quality  of  construction  is  charged,  at  the 
discretion  of  the  Ministry  of  Communications*  to  the  enterprise. 

Mote.  It  is  forbidden  to  leave  construction  organization  opera¬ 
tions  (even  when  the  directors  of  the  project  under  construction  are  on 
hand)  without  technical  supervision  by  operational  officials. 

10. k.  An  enterprise,  for  purposes  of  technical  super\d.sion, 
assigns"”by  order  its  pi'in  responsible  representatives  and  notifies  the 
construction  organization  and  management  of  the  project  under  construction. 

10.^.  The  engineering-technical  supervisors  chosen  for  technical 
superintendence  must  assure  transport  at  the  expense  of  the  enterprise 
controlling  the  construction. 

10.6.  The  enterprise  and  its  representatives  performing  technical 
supervision  of  the  construction  is  responsible  for  the  following; 

a)  it  must  insure  that  the  construction  organization  observes  the 
Pravila  po  stroitel*stvu  mezhdugorodnykh  kabel*nykh  liniy  telefonno- 
teleigrafnoy  svyazi  [Regulations  for  the  Construction  of  Interurban 
Cable  Lines  for  Telephone  and  Telegraph  Communications]  and  the  in¬ 
structions  in  effect  (for  the  construction,  installation,  balancing, 
etc. )  approved  or  recommended  by  the  Ministry  of  Communications  USSRj 

b)  it  must  insure  scrupulous  adherence  to  the  plan  and  also  to 
authorized  additions  and  changes  that  have  been  introduced  by  the  com¬ 
mission  of  experts  upon,  its  investigation}  ■ 

c)  it  must  insure  that  the  quality  of  the  work  performed  by  the 
construction  organization  is  high,  as  well  as  the  quality  of  the  materials 
used}  and  that  established  standards  and  dimensions  are  observed,  especi¬ 
ally  when  laying  underground  and  underwater  cables  and  conduits} 

d)  it  must  check  on  the  completeness  and  accuracy  with  which  cable 
lines  and  conduit  facilities  are  recorded,  as  well  as  on  the  conformance 
of  the  executive  documents  to  actuality} 

e)  it  must  participate  in  compiling  claim  vouchers  against 
factories  and  suppliers  for  defective  equipment} 


f)  it  must  intercede  with  the  Ministry  of  Communications  and  must 
make  adjustments  with  the  planning  organization  for  departures  from  the 
plan  in  case  of  the  necessity  of  changing  a  decision  made  in  the  plan? 

g)  it  must  check  to  see  that  there  is  agreement  to  the  plan  be¬ 
tween  the  interested  organizations j  and  when  such  is  laclrilng,  it  must 
demand  that  the  plaming  organization  formalize  such  agreement; 

h)  it  must  sign  the  documents  for  unforeseen  work  perform.f^d  bv 
the  construction  organization. 

_Upon  the  discovery  of  defects  in  construction  and  instal- 
a^ion  Operations,  or  of  violation  of  established  technical  work  pro¬ 
cedures,  standards,  or  dimensions,  the  technical  supervision  representa¬ 
tives  are  obliged  to  demand  the  removal  of  such  defects  at  once;  and  if 
these  demands  are  not  met,  to  report  this  to  the  manag(r  of  the  enter¬ 
prise,  who  is  to  take  appropriate  measures  through  higher  echelons. 

Upon  completion  of  the  construction  of  cable  run  sectors 
the  enterprise  which  has  been  responsible  for  technical  supervision  can 
puu  tnera  in  operational  and  technical  use  and  it  imists 

supervision  to  insure  the  safekeeping  of  the  cable 
line  just  built  until  it  is  put  in  permanent  or  test  usej 

b)  check  on  the  electrical  condition  of  the  cables  and  on  the 
hermetic  sealing  of  the  sheaths; 

.  P- ovide^  for  the  inspection  of  shore  safety  signals  and  report 
to  navigation  authorities  concerning  new  cable  river  crossings; 

d)  insure  coordination  of  operations  for  the  construction  of 
other  underground  facilities  in  a  restricted  cable  area  and  supervise 
this  work. 

Mote,  a)  onl3r  such  cable  lines  are  to  be  accepted  by  a  con¬ 
struct  ion  organization  for  supervision  as  are  installed  along  repeater 
stations  in  the  presence  of  terminal  cable  installations,  technical 
documentation  for  m.aking  a  record  of  the  run,  records  of  electrical 
measurements,  and  cables  installed  under  full  air  pressure; 

handing  over  a  cable  line  for  supervision  is  to  be  formalized 
by  bilateral  documents. 

The  enterprise  providing  supervision  of  a  cable  run  is  to 
be  responsible  for  protecting  cables  from  damage  by  construction  com- 
panics, 

10^^10^  The  enterprise  which  is  supervising  construction  must 
be  provided  with  a  plan  and  with  working  drawings  for  constructing  this 
cable  line.  In  case  technical  operation  does  not  conform  to  its  require- 
ments  it  is  to  inform  the  planning  organization  which  submitted  the 
plan  for  approval. 


-  U6  - 


CHAPTER  11 

OPERATION  PROCEDURES  WM  RECONSTRUCTING  LINE-CABLE  FACILITIES 


11.1.  Operations  connected  with  the  reconstruction  and  moderniza¬ 
tion  of  line-cable  facilities  are  performed  in  accordance  with  plans  and 
estimates  approved  by  the  Ministry  of  Communications  or  by  the  Admini¬ 
stration  (UKM  of  Communications) ,  depending  upon  which  one  owns  the  cable 
line  and  the  amount  of  capital  investment. 

11.2.  The  reconstruction  and  transfer  of  cable  lines  and  cable 
facilities  due  to  new  construction,  urban  modernization,  road  reconstruc¬ 
tion,  or  the  construction  of  any  other  surface  or  underground  facilities, 
are  to  be  carried  out  in  accord  with  plans  which  have  been  coordinated 
with  the  ovmer  of  the  cable  line.  They  are  to  be  paid  for  by  the  organi¬ 
zations  doing  the  heavy  construction  work. 

11.3.  Work  on  rebuilding  or  moving  line-cable  facilities  as  in¬ 
dicated  in  11.2  is  to  be  carried  out  either  by  the  coraimxnications  agencies 
on  a  contract  basis  or  by  organizations  doing  the  heavy  construction  work, 
as  required  by  the  technical  requirements  of  the  Ministry  of  Communica¬ 
tions  and  under  the  technical  control  of  the  entei^rise  in  charge  of  the 
cable  line. 

In  some  cases  when  the  job  is  small,  an  enterprise  can  under  the 
conditions  set  forth  in  11.2  perform  such  operations  using  its  own 
resources. 

11.  Ij.,  All.  operations  connected  with  the  rebuilding  and  moderniza¬ 
tion  of  line-cable  facilities,  without  regard  to  the  reasons  for  such 
work,  must  be  carried  out  in  accordance  with  the  technical  requirements 
and  regulations  of  the  Ministry  of  Communications  in  effect  at  the  present 
time. 

11. S'.  Operations  connected  with  the  rebuilding  of  cable  line  must 
be  carried  out  without  disrupting  the  communications  on  that  cable.  Con¬ 
tinuous  activity  must  be  guaranteed  by  rerouting  or  by  setting  up  tem¬ 
porary  inserts  to  provide  normal  operations  for  the  cable  line  during  the 
work. 

11.6.  Installation,  welding,  and  all  kinds  of  switching  on  an 
active  cable  must  be  done  only  by  those  using  it  under  the  conditions 
set  forth  in  11.2  and  11.3,  without  regard  to  who  does  the  work  of  re¬ 
building  the  cable  line. 

11.7.  When  new  construction  is  undertaken  (for  example,  bridges, 
overpasses,  gas  conduits,  etc. )  which  does  not  reach  the  restricted  zone 
of  a  cable,  but  for  which  inadequate  right-of-way  clearances  as  required 
by  these  regulations,  are  left,  the  cable  line  is  to  be  moved  over  as 
far  as  the  established  clearance  way.  The  cost  of  this  is  to  be  borne 
by  the  organization  performing  the  major  construction  under  the  con¬ 
ditions  stipulated  in  11,2  and  11,3. 
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11.8.  All  work  done  by  construction  organizations  in  connection 
with  modernization,  rebuilding,  or  moving  cable  lines  must  be  under  the 
constant  technical  supervision  of  the  enterprise  in  charge  of  the  cable 
line  or  facility. 

11.9.  Work  involving  rebuilding  or  movj.ng  a  cable  line  or  its 
facilities  done  by  a  nondepartmental  organization  must  be  inspected  and 
approval  given  in  writing  by  the  owner  of  the  cable  line.  Only  after 
such  procedure  may  it  be.  put  into  operation. 

11.10.  Work  connected  with  rebuilding  and  ^modernizing  a  cable 
line  and  done  according  to  a  plan  of  the  Ministry  of  Communications  or 
an  administration  (UKIi),  must  be  inspected  and  approved  by  a  commission 
named  by  the  person  who  approved  the  draft  plan. 


APPENDIX  1 


INTERNRBAN  CABLE  COMMDNICATIONS 

Principal  types  of  interurban  commanications  cables  and  their  designations. 


The  following  principal  types  of  cables  are  in  use  on  the  inter¬ 
urban  telephone  and  telegraph  network  of  the  USSR: 

1.  Low-frequency  uniform  cables  with  star  twist,  type  TZ  (GOST 

5008-U9).  , 

2.  Low-frequency  combined  cables,  type  TDS  (ST-5-4),  single- 
lay,  double-lay,  and  multi-lay, 

3.  High-frequency  main-line  cables  with  twine-paper  insulation 

(TUK.OM.  505.125). 

ii.  High-frequency  main-line  cables  with  twine  styrolflec insula¬ 
tion  (TUK.OMM.505.095). 

5.  Coaxial  main-line  cables  (TDK.OM.5o5.l86). 

Low-frequency  uniform  cables  with  star  twist,  type  TZ,  are  used 
for  cabling  junctions;  for  installing  circuit  inputs  for  overhead  com¬ 
munications  lines  to  stations  and  repeater  stations;  for  cable  patches 
to  overhead  lines  at  river  crossings  and  at  intersections  with  high- 
voltage  lines,,  highways,  railroads,  etc.;  and  for  laying  connecting  lines 
between  telephone  junctions,  ATS  and  MTS. 

■When  cables  are  used  for  lead-ins,  cross-overs,  and  for  other 
types  of  communications  lines,  use  may  be  made  of  part  of  the  circuits 
(approximately  25^)  for  high-frequency  telephone  systems  (V-12,  IW-12). 

When  taking  special  measures  for  balancing  cables,  the  number  of 
multiplex  circuits  can  be  increased  to  50^  and  more.  Multiplex  cable 
circuits  for  matching  with  overhead  line  circuits  may  be  coil  loaded 
(L=0.72  mh,  S=80m)  if  Pupin  coil  units  KPL,  KPS,  and  KPP  are  used. 

Low-frequency  combined  cables,  type  TDS,  are  used  for  lines 
connecting  a  radio  bureau  with  radio  center  and  interurban  telephone 
station  equipment.  Shielded  pairs  of  these  cables  are  used  for  trans¬ 
mitting  radiograms,  while  other  circuits  are  used,  for  the  most  part,  for 
other  types  of  service  communications,  signaling,  and  remote  control. 

High-frequency  main- line  cables,  type  MKS  and  MK,  are  used  for 
main  lines  where  from  500  to  1,000  telephone  channels  for  communications 
will  be  required  in  the  near  future. 

When  more  than  1,000  telephone  channels  are  required  and  where 
there  is  a  requirement  for  setting  up  a  television  channel,  KM  or  KMK 
cable  is  to  be  used. 

Interurban  communications  cables  are  divided  into  the  types  shown 
in  Table  1,  depending  on  the  type  of  protective  covering: 


CABLE  TYPES  CLASSIFIED  BY  COVERING  (ARMOR) 


(Table  continued  on  page  5l) 


(Table  continued  from  page  5o) 


TZEK  KKKI{  with  round  galvanized  steel  with  regular  shipping  or 

wiring  and  icith  an  outside  streams 
covering  of  cable  yarn 


1,  LOW-FREQUMCY  UNIFORM  COMMUNICATIONS  CABLES 

Uniform  cables  with  star  twist,  type  TZ,  are  made  with  a  number 
of  quads,  as  shown  in  Table  2. 


TABLE  2 


NUMBER  OF  STAR  QUADS  IN  TZ  CABLES 


Cable  type 


Diameter  of  cores  in  mm 

Oj'Fjo?  TjOji.  2  nr 

Number  of  quads 


TZGj  TZB 


TZEGjTZEBjTZBGj 

TZEEGjTZPjTZEPj 

TZPGjTZEFG 

TZK|TZEK 


3ili.;7jl25lli  3jU37jl2jli.  33h;7jl2jlli 

19j2lij27j30  19;  211327?  30  1932ii;27;30 

37-,kk;hB;$2  37;l;U;li8;52  37 

6I37538O39I  61 

1023l08;llli 

33l'.373l23lii  33U373l2?llj.  3;h;7?12ilk 

19;2li32733C  1932li327330 

37  37 

73l23lli3l932ii  3ih}7il2;lh  3;h}7}Uilh 

2733O337  1932lt327330 


Dimensions  and  weight  of  uniform  types  of  cable  with  star  twist 
are  given  in  Tables  3,  U,  6. 


2.  LO¥-FREQUEMCY  COMPOSITE  CABLES 


Low-frequency  composite  cables  are  divided  into  single-lay, 
double-lay,  and  multi-lay. 

The  various  types  of  single-lay  composite  cables  and  their 
specifications  are  given  in  Tables  7,  8,  9,  and  10. 

Specifications  for  double- lay  cables  are  given  in  Table  11. 
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DIMENSIONS  AND  WEIGHT  FOR  TYPE  TZB  CABLES 
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DIAMETER  A]\ID  WEIGHT  OP  TYPE  TZP  CABLES 
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TABLE  7 

VOLTOIE,  DIMENSIONS,  AND  WEIGHT  OF  TYPE  TDSG  CABLlS 

Outside 

Volume  of  cable,  diameter  of  cores  diameter 


in  mm  in  mm 

1X2  shielded  pairs  X  1.2+2C3X2X0.8)  20.^ 

1  X  2  shielded  pairs  X  l.U+2X(  3X2X0. 8)  21.0 

2X2  shielded  pairs  X  1.2+1X(3X2X0.8)  20.0 

2  X  2  shielded  pairs  X  1.U+1X(3X2X0.8)  21.0 

2X2  shielded  pairs  X  1.2+2X(3X2X0.8)  22.5 

2X2  shielded  pairs  X  l.U+2X(3X2X  .8)  23.0 

3X2  shielded  pairs  X  1.2+1X(3X2X0,8)  22.0 

3X2  shielded  pairs  X  l.i4+lX(3X2X0.8)  23.0 

3X2  shielded  pairs X  1.2+I0C3X2X0.8)  27.5 

3X2  shielded  pairs  X  l.U+UX(3X2X0.8)  28.0 

U  X  2  shielded  pairs  X  1.2+3X(3X2X0.8)  27.5 

1;  X  2  shielded  pairs  X  l.lt+3X(3X2X0.8)  28.0 

1X2  shielded  pairs  X  0.9+2X(lXUyX0.8)  l5.5 

2X2  shielded  pairs  X  0.9+lX(lXliyX0.8)  l5.5 

2X2  shielded  pairs  X  0.9+2X(lXUyX0.8)  17.0 

3X2  shielded  pairs  X  0.9+lX(lXiiyX0.8)  17.5 

li  X  2  shielded  pairs  X  0.9+3X(lXliyX0.8)  20.5 

3X2  shielded  pairs  X  0.9+UX(lXiiyX0.8)  20.5 


TABLE  8 

VOLUME,  DIMENSIONS,  AND  WEIGHT  OF  TYPE  TDSB  CABLES 
Volume  of  cable,  diameter  of  cores  Outside 


in  mm  diameter 

in  mm  ^ 

1X2  shielded  pairs  X  1.2+2X(3X2X0.8)  28.0 

1X2  shielded  pairs  X  l.lj.+2X(3X2X0.8)  28.5 

2X2  shielded  pairs  X  1.2+1X(3X2X0.8)  27.5 

2X2  shielded  pairs  X  l.ii+lX(3X2X0.8)  28.5 

2X2  shielded  pairs  X  1.2+2X(3X2X0.8)  31.0 

2X2  shielded  pairs  X  l.U+2X(3X2X0.8)  31-5 

3X2  shielded  pairs  X  1.2+1X(3X2X0.8)  30.5 

3X2  shielded  pairs  X  l.i;+lX(3X2X0.8)  31.5 

3X2  shielded  pairs  X  1.2+1|X(3X2X0.8)  36.0 

3X2  shielded  pairs  X  1.U+UX(3X2X0.8)  36.5 

U  X  2  shielded  pairs  X  1.2+3X(3X2X0.8)  36.0 

1;  X  2  shielded  pairs  X  l.U+3X(3X2X0.8)  36.5 

1X2  shielded  pairs  X  0.9+2X(lXUyX0.8)  23.0 


(Table  continued  on  Page  58) 


VJeight 
of  1  km 
of  cable, 
in  kg 
1220 
1250 
1190 
1250 
lliUO 
1500 
iLoo 
1500 
1^0 
2010 
1930 
2010 
790 
780 
880 
870 
1260 
1260 


Weight  • 
of  1  km 
of  cable, 
in  kg 

17U0 

1780 

1700 

1780 

2050 

2130 

2010 

2130 

2650 

28U0 

261^0 

28UO 

1280 
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(Table  continued  from  Page  ^7) 


Volume  of  cable,  diameter  of 

cores  Outside 

Weight 

in  mm 

diameter 

of  1  km 

in  mm 

of  cable 

in  kg 

2X2 

shielded  pairs 

X 

0.2+lX(lXl4yX0.8) 

23.0 

1270 

2X2 

shielded  pairs 

X 

0.9+2X(  1x143X0,8) 

214.5 

1390 

3X2 

shielded  pairs 

X 

0.9+lX(  1x143X0.8) 

2I4.5 

1380 

14  X  2 

shielded  pairs 

X 

0.9+3X(lX]4yX0.8) 

28.0 

1780 

3X2 

shielded  pairs 

X 

0.9+hX(lXl4yX0.8) 

28.0 

1780 

table  9 

'  VOLUME, 

DIMENSIONS,  AND  WEIGHT  OF 

TYPE  TDSP  CABLES 

Voltime  of  cable,  cJiameter  of  cores 

Outside 

Weight 

in  ram 

diameter 

of  1  km 

in  mm 

of  cable 

in  kg 

1X2 

shielded  pairs 

X 

1.2+2X(3X2X0.8) 

29-0 

2170 

1X2 

shielded  pairs 

X 

I.l4+2X(3X2X0.8) 

29.5 

2200 

2X2 

shielded  pairs 

X 

1.2+1X(3X2X0.8) 

28.5 

21I4O 

2X2 

shielded  pairs 

X 

1.14+1X(3X2X0.8) 

29.5 

2200 

2X2 

shielded  pairs 

X 

1.2+2X(3X2X0.8) 

32.0 

2550 

2X2 

shielded  pairs 

X 

l.l4-!-2X(3X2X0.8) 

32.5 

2610 

3X2 

shielded  pairs 

X 

1.2+1X(3X2X0.8) 

31.5 

2510 

3X2 

shielded  pairs 

X 

1.14+1X(3X2X0,8) 

32.5 

2610 

3X2 

shielded  pairs 

X 

1.2+l4X(3X2X0.8) 

37.0 

3170 

3X2 

shielded  pairs 

X 

l.l4+l4X(3X2X0.8) 

37.5 

3UOO 

ii  X  2 

shielded  pairs 

X 

1.2+3X(3X2X0.8) 

37.0 

3160 

)4  X  2 

shielded  pairs 

X 

I.l4+3X(3X2X0.8) 

37.5 

3ijL00 

1X2 

shielded  pairs 

X 

0.9+2X(lXl4yX0,8) 

2I4.0 

1630 

2X2 

shielded  pairs 

X 

0.9+lX(lXl4yX0.8) 

2I4.O 

1620 

2X2 

shielded  pairs 

X 

0.9+2X(lXl43X0.8) 

25.5 

1760 

3X2 

shielded  pairs 

X 

0.9+lX(lXl4yX0.8) 

25.5 

1750 

h  X  2 

shielded  pairs 

X 

0,9+3X(lXl4yX0.8) 

29.0 

2210 

3X2 

shielded  pairs 

X 

0.9tl4X(lXl4yX0.8) 

29.0 

2210 

-  58  - 


TABLE  10 


VOLUME,  DIMENSIONS  AND  HEIGHT  OF  TDSK  CABLES 


Volume  of  cable,  diameter  of  cores  Outside 

in  rnm  diameter 

in  mm 

1X2  shielded  pairs  X  1.2-f2X(3X2X0.8)  36.5 

1X2  shielded  pairs  X  l.ij.+2X(3X2X0.8)  37.0 

2X2  shielded  pairs  X  1.2+1X( 3X2X0, B)  36.0 

2X2  shielded  pairs  X  l.ii+lX(3X2X0.8)  37.0 

2X2  shielded  pairs  X  1. 2-!*2X(3X2X0.8)  39.5 

2X2  shielded  pairs  X  l.i;+2X(3X2XO,8)  liO.O 

3X2  shielded  pairs  X  1.2+1X(3X2X0.8)  39.0 

3X2  shielded  pairs  X  l.U+lX(3X2XO.e )  liO.O 

3X2  shielded  pairs  X  1.2+iiX(3X2X0.8)  lUt.5 

3X2  shielded  pairs  X  l.U+UX(3X2X0.8)  k5.0 

U  X  2  shielded  pairs  X  1.2+3X(3X2X0.8)  Iiii.5 

ii  X  2  shielded  pairs  X  l.U+3X(3X2X0.8)  li5.0 

1X2  shielded  pairs  X  0.9+2X(lXUyX0.8)  31.5 

2X2  shielded  pairs  X  0.9'!-n;(lXUyX0.8)  31.5 

2X2  shielded  pairs  X  0,9+2X(lXU3-dC0.8)  33,0 

3X2  shielded  pairs  X  0,9+IX(lX[iyX0.8)  33.0 

i;  X  2  shielded  pairs  X  0.9+3X(lXUyX0.8)  36.5 

3X2  shielded  pairs  X  0.9+l;X(lXl|.yX0.8)  36.5 


Weight  of 
1  km  of 
cable,  in 
kg 

3720 

3860 

3690 

3860 

1;2)40 

U310 

lil90 

li310 

5230 

5310 

5220 

5310 

2900 

2890 

3120 

3110 

3760 

3760 


TABLE  11 

DOUBLE-LAY  COMPOSITE  CABLES 


Number  of  elements  of  shielded  pairs 
in  center  of  cable  and  diameter 
of  cores  in  mm 


Number  of  elements  in  outer  (second) 
lay  depending  on  type  of  tmst  and 
diameter  of  strands 

Ix2xo79“ 


1x2 

shielded  pairs  X  0,9 

7 

7 

9 

Q 

y 

1X2 

shielded  pairs  X  1.0 

8 

8 

10 

10 

1X2 

shielded  pairs  X  1,2 

9 

9 

11 

10 

1X2 

shielded  pairs  X  l.U 

9 

9 

11 

10 

2X2 

shielded  pairs  X  0.9 

11 

11 

13 

13 

2X2 

shielded  pairs  X  1,0 

13 

13 

15 

15 

(Table  continued 

on  Page 

60) 

(Table  continued 

Number  of  elements  of  shielded  pairs 
in  center  of  cable  and  diameter 
of  cores  in  mm 


2X2  shielded  pairs  X  1.2 
2X2  shielded  pairs  X  l.it 
3X2  shielded  pairs  X  0.9 

3X2  shielded  pairs  X  1.0 
3X2  shielded  pairs  X  1.2 
3X2  shielded  pairs  X  l.h 

ii  X  2  shielded  pairs  X  0.9 
U  X  2  shielded  pairs  X  1.0 
U  X  2  shielded  pairs  X  1.2 
I4.  X  2  shielded  pairs  X  l.)4 

Multi-lay  composite  cables  are 

7x2  shielded  pairs  X  ! 
U4  X  2  «'  "  X 


from  Page  99) 

Number  of  elements  in  outer  (second) 
lay  depending  on  type  of  twist  and 
diameter  of  strands 


IXUXO.b  lX2/0.'9  1X2X0,  b  1X2X0. 9 


lil 

H-i 

16 

16 

19 

Hi 

17 

16 

12 

12 

Hi 

13  - 

Hi 

13 

16 

19 

19 

Hi 

17 

16 

19 

19 

18 

17 

12 

12 

16 

19 

Hi 

Hi 

19 

18 

19 

19 

20 

19 

16 

19 

21 

20 

made  in  the 

following 

types: 

,.it+'20  X  Ii  X 

0.9 

..U429  X  ii  X 

0.9 

Principal  electrical  characteristics  of  low-frequency  cables. 

The  principal  electrical  characteristics  of  low-frequency  cables 
for  direct  current  and  the  rated  volume  of  the  cable  are  given  in 
Table  12, 


-  60  - 


TABLE  12 


PRINCIPAL  CHARACTERISTICS  FOR  TZ  AND  TDS  CABLES  AT  t»20°  C 


Diameter 

of  cores 

in  mm 

Characteristic 

OX^ 

0.9 

1.0 

1.^ 

l.U 

1.  Resistance  of  a  single  core  in 
ohms 

36.1 

28.5 

23.5 

l6.Ij 

11.9 

2.  Resistance  of  insulation  on  core 
with  respect  to  rest  of  insula¬ 
tion  connected  to  sheathing,  in 
megohms 

3.  Electrical  break-down  point  of 
insulation  under  2-minute  tests 
a.c.  (30  cps) ,  effective  volts 

a)  between  cores 

b)  between  cores  and  shield  con 
nected  to  lead  sheathing 

c)  between  cores  and  lead 
sheathing 

It.  Rated  capacitance  of  TDS  cable 
circuits,  in  nf  per  km,  not 
more  than: 

a)  non-shielded 

b)  shielded 

Same,  for  TZ  cables 

a)  non-shielded 

b)  shielded 


10,000  10,000 

10,000 

10,000 

10,000 

> 

700 

700 

1,000 

1,000 

1,000 

1,000 

1,000 

1,800 

1,800 

1,800 

1,800 

1,800 

1,800 

1,800 

1,800 

35 

36 


36 

38 


30-36 

33-38 


Basic  parameters  for  TZ  cables  carrying  alternating  current  are 
given  in  Table  13. 
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BASIC  PARAMETERS  FOR  TZ  CABLES  CARRYING  A. 


£S3 

-d-  CA  iH 

-U-ld'  CM  H 

to 

^  6 

O  O  \A  J  A 

CA  H  CO 

o 

CO  "lA  rH  rH  rH  rM 

>-OD 

oo  o-wo  c^xr\  o 

O  On 

O  O  On  oo  1A 

•\  "N  WN  •N  •%  WV 

O  O  O  O  iH  ^ 


CM  CM  o  o  o  o 

On  lA  CO  o  H 
lA  ^"rt  oO  -Id'  Ox 
H  H  CM  CA 


O  O  O  O  O 


'HlS 

On 

• 

lA 

O 

• 

U 

<A 

CA 

*rl 

U 

O 

M 

-Id- 

cr\ 

VO 

CA 

OO 

XA 

-U 

-It 

CM 

rH 

to 

CA 

OO 

CM 

O 

VO 

-d- 

rS 

CM 

OO 

On 

lA. 

-rf 

-d 

O 

CMA\ 

rH 

rH 

rH 

H 

CM  O^vlA  O  OO 
O  O  CA  Onco  TAv 

•\  •S  as  «\  *\ 

O  O  O  O  H  -Id- 


O  O  O  O  O  O 

«  •  o  e  •  » 

O  VO  O  O  lA  C\ 
-ld“VO  CM  CM 
iH  CM  CM  J 


o  o  o  o  o  o 

-cr  <A  ONlA  On^A 
-d'-Cf  CM  H 


OD  OO  O  VO  1>-1A 
OlA-Cf-Zt- 
O  VO  CM  I — I  I — i  7^ 

r— J 


O  On  O  O  O  O 
*1A  l>~VO  <A  CM 
O  O  fA  On  OO  “Av 

•N  •\  »\  *S  •N 

O  O  O  O 


^^^A  O  O  O  O 

o  «  s  O  »  • 

VO  CA  CM  rH  l>~  CO 
-Id*  D--  O  lA  O  VO 
CM  CM  A -It 


CAoO  O 

•  •  O  O  O  "lA 

O  O  xH  A  \0  H 


62 


(Table  continued  from  Page  62) 
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Parameters  for  shielded  pair  circuits  are  given  in  Table  lii. 


TABLE  lU 

PARAMETERS  FOR  NOM-COIL  LOADED  SHIETBED  PAIRS  RUTH  A  DIAMETER  OF  l.U  MM 


Freq. 

'■  millinepers/ 

''”X 

Z 

Z  cosy+ 

-Zsin 

kc 

km 

rad/km 

ohms 

z 

ohms  ^ 

ohms 

0.3 

27.8 

0,0291 

562 

1+3° 

1+08 

366 

0.8 

1+3.6 

0,0l+9i+ 

3l+5 

1+1'" 

260 

227 

10 

95.0 

0,312 

135 

16° 

129 

37.8 

30 

130.0 

0,906 

128 

7° 

127 

15.5 

60 

186.0 

1,800 

126 

5° 

126 

10.1 

i5o 

360.0 

l+,l+90 

126 

30 

126 

5.6 

Parameters  for  shielded  pair 

circuits  are 

given  in  Table  15. 

TABLE  15 

PARAMETERS  FOR  COIL- 

-LOADED  SHIELDED  PAIRS 

d  «  1.1+ 

mm,  Lg  =  12 

millihenries 

,  S  =■  1.7  km 

Freq. 

1  millinepers/ 

CX- 

z 

-  ^ 

Z  cos  v£‘ 

■Zsin 

kc 

km 

rad/km 

ohms 

z 

ohms 

ohms 

0.05 

11.8 

0,0088 

11+00 

1+1° 

101+6 

930 

0.1 

11+.8 

0,011+3 

1082 

1+0° 

831+ 

692 

0.3 

21.7 

0,031+6 

750 

29° 

582 

353 

0.5 

2i+.2 

0,055 

555 

23O 

513 

215 

0.8 

26.0 

0,085 

526 

17° 

1+85 

187 

2.1+ 

27.5 

0,21+8 

1+88 

6° 

1+76 

56 

5.0 

28.9 

0,5il+ 

519 

l+° 

519 

32 

7.0 

30.2 

0,71+8 

590 

3° 

590 

33  . 

8.0 

31.8 

0,900 

657 

3° 

657 

35 

10.0 

1+2 

1,220 

971+ 

l+° 

971+ 

76 

Parameters  having  influence  on  low-frequency  communications  cables. 
In  composite  cables  crosstalk  attenuation  should  be: 

—between  any  non-shielded  circuits,  not  less  than  8.0  nepj 
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nep. 


— between  shielded  circuits  of  different  groups,  no  less  than  11.0 


Instead  of  measuring  crosstalk  attenuation,  a  measurement  of  the 
communication  coefficient  can  be  made.  The  standards  for  the  coefficient 
of  communication  in  factory  lengths  are  given  in  Table  l6. 

TABLE  16 

COEFFICIENTS  OF  COMMUNICATION  CAPACITANCE  IN  LOW-FREQUENCY  CABLES 


Coefficient 

designation 

Between  circuits 

Average  value,  in 
micromicrofarads 

Maximum 
value,  in 
micromicro¬ 
farads 

TZ  cable 

TDS 

cable 

Ki 

Between  basic  circuits 
of  quads  or  sixes 

75?ir^ 

iiO 

L 

280 

%0>  %1 
Ki2 

Between  basic  circuits 
^of  quads  and  sixes  l3d.ng 
together 
a)  non- shielded 

1 — l' 
110|;]l^ 

60 

L 

230 

U20  _L. 

1;25 

b)  shielded 

/'l”'’ 

i;25 

- 

eije2 

For  basic  circuits 

0 

CO 

CM 

i5o 

L 

230 

1100  L 

3.  HIGH-FREQUENCY  MAIN-LINE  CABLES  WITH  TWINE-PAPER  INSULATION 


High-frequency  cables  for  main- line  communications  having  twine- 
paper  insulation  are  made  for  multiplexing  in  a  frequency  spectrum  to  108 
kc  (MK-Pli)  and  to  2^2  kc  (lMK-60),  and  with  twine- st3rr  of  lex  for  multiplex¬ 
ing  in  a  frequency  spectrum  to  108  kc  (MKS-2li),  2^2  kc  (MKS-60),  and  8 00 
kc  (MKS-I80), 

MK-2U  and  MKS-2li  cables  are  designed  for  multiplex  2i|-channel 
systems  of  the  K-2]4,  MK-60j  the  MKS-60  is  for  the  60-channel,  K-6O; 
and  the  MKS-I80  is  for  the  18 0-channel  system,  the  K-I80. 

Cables  having  twine-paper  insulation  are  divided  according  to  their 
design  and  to  the  number  of  quads  into  uniform  U-quad,  7-quad,  and  com¬ 
posite  13-pair,  23-pair,  and  32-pair. 

Cables  having  twine- stryof lex  insulation  are  made  with  a  uniform 
twist  as  U-quad  and  7-quad. 
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V  i  E-i 


In  addition  to  the  principal  elements:  (star  quads  and  shielded 
pairs),  high-frequency  cables  contain,  as  a  rule,  signal  cores  -with  a 
diameter  of  0.9  to  1.0  mm. 

li-quad  -5  cores 

7-quad  -6  cores 

23-pair  -I4,  cores 

32-pair  -2  cores 

The  h  X  U  and  7  x  it  cables  which  were  made  in  the  past  do  not 

have  signal  cores. 

Data  concerning  the  design,  dimensions,  and  weight  of  high- 
requency  cables  with  twine-paper  insulation,  tj-pe  MK,  are  given  in 
able  17. 
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rKSB,  Am  I-fffiK  'CABLES 


T-^rpo 

lunbo 

r  of  twist 

DiaiTieter 

Ou  tside 

Weight  Bfector?; 

of 

el-3 

merits 

tbrorigh 

diameter. 

of  1  length. 

cable 

lead,  wn 

rtiu 

kni  of  m 

cable 

kg 

MKSG 

.2 

19.2 

1''.2 

11<93.? 

+5X0. 

0-2l< 

.2+ 

15.9 

27.0 

15 '5  500 

+5>:o. 

or 

MI^SK 

4XI1XI 

.2+ 

19.2 

35.2 

3290  650 

+5X0. 

9-2li 

MKSG 

liXl:.X1.2+ 

+5x0.9-60 

19.6 

19.6 

1201 

500 

MKSB 

uXliXl.  2+ 

19.3  ' 

2';.  3 

13?5 

5x0.9-60 

?3KSK 

kXliX1.2+ 

+5x0,9-60 

19.6 

35.6 

U136 

MSG 

7aIiX]..2+ 

+5X0.9-2h 

23.6 

23.6 

1510 

500 

MF3B 

7XLX1. 2+ 

+6X0. 9-2ii 

23.3 

^2.3 

2299 

rfKBK 

7XhXl. 2+ 

23.6 

3\0 

li'XS? 

MSG 

+6XO.9-2I1. 
7x14X1. 2+ 

2h.0 

2I4.O 

15116 

MSB 

+5"o.':^-6o 

7XliXl.?+ 

+5X0.,  9-60 

23.7 

32.7 

33U5 

500 

'■KSK 

7}rltX1.2-i- 

+510.9-60 

25.0 

liO.O 

Ii911 

69 


Cables  may  not  have  signal  cores. 

For  very  active  soil  conditions,  MKSBv  cables  may  be  made  with  a 
protective  covering  of  two  polyvinyl  chloride  strips  attached  to  the 
lead  sheathing  with  a  final  covering  of  armor. 

The  electrical  specifications  for  factory  lengths  of  cable  with 
twine-paper  insulation,  type  MK  and  MKS,  are  given  in  Tables  19  and  20. 


TABLE  19 

ELECTRICAL  SPECIFICATIONS  FOR  HIGH-FREQUENCY  CIRCUITS  IN  FACTORY  LENGTHS 
FOR  MK  AND  MKS  CABLES  ("STAR",  TWIST  DIAMETER  OF  CORES  1.2  mm) 

Num.erical  value  Coefficient 


Freq- 

Unit 

For  MKB 

For  MKSB 

”of  convert- 

uency, 

of 

cables 

cables 

ing  to 

Characteristic 

kc 

measure 

1“8?0  m 

1«500  m 

another 

length 

1. 

Resistance  of  pair  of 
cores  for  d. c.  not 

} 

greater  than 

d.  c. 

ohm 

31.9 

31.9 

1^ 

2. 

Difference  of  resis- 

tance  of  cores  in  one 
pair  not  greater  than 

d.c. 

ohm 

0.17 

0.15 

/K5o 

3. 

Resistance  of  insula- 

tion  on  cores  not  less 

V  ■51:^ 

than 

It 

megohm 

10,000 

10,000 

1000 

Ii. 

Rated  capacitance 
a)  nominal  value  for 

('/ 

basic  circuits  not 
greater  than 

CO 

• 

o 

nf/km 

27.0 

25 

1. 

b)  permissible  devia- 

1000 

tion  from  nominal  value 

for  MK-60,  MKS-60, 
and  MKS-180  (K-l80) 

Jt 

cables 

It 

It 

+1.0 

+0o8 

1000 

c)  permissible  devia¬ 
tion  from  nominal  for 

L/ 

MK-2ii  cables 

nf/km  ” 

+1.1 

1000 

(Table  continued  on  Page  71) 
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(Table  continued  from  Page  70) 


Freq¬ 

Unit 

Numerical 

forHKB 

value 

For  Ml^B 

Coefficient 
of  convert¬ 

uency, 

of 

cables 

cables 

ing  to 

Characteristic  kc 

measure 

1  =  BJO  m 

1  =  500  m 

another 

5.  Crosstalk  attenu¬ 
ation  at  near  end 
between  circuits 
of  one  or  800 

■ 

6.8 

length 

several  quads  not 
less  than  250 

nop 

6.8 

6.8 

-|in  JC 

100 

nep 

6.8 

- 

6.  Crosstalk  at ten-  8^0 

nep 

7.8 

-|in 

nation  on  far  end 
between  circuits  2^0 

nep 

7.8 

7.8 

of  one  or  severallOO 

nep 

7.8 

•m 

quads  not  less 
than 

7.  Electrical  break-doTO 
of  insulation: 
a)  for  all  cores  with 
respect  to  lead^atihO.  05 

effective  18000 

1800 

5oo^ 

b)  between  circuit 
cores  ” 

volts 

II 

1000 

i5oo 

c)  for  signal  cores 
with  respect  to  lead 
sheath  0. 0^ 

11 

700 

700 

TABLE  20 

ELECTRICAL  CHimCTERISTICS  OF  SHIELDED  CIRCUITS  FOR  MK  CABLES 
(TWIST  PAIRED,  DIAMETER  OF  STRANDS,  l.i),  mm) 


Frequ¬ 

Unit 

Numerical 

Conversion 

ency, 

of 

value 

coefficient 

Characteristic 

kc 

measure 

(lc=850  m) 

1. 

Resistance  for  core  pairs 
not  more  than 

d,  c. 

ohm 

23.8 

1000 

2. 

Difference  of  resistances 

for  cores  in  single  pair 
not  more  than 

n 

IT 

O.Ui 

(Table  continued  on  page  72) 
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(Table  continued  from  Page  71) 


Frequ¬ 

Numberical 

Conversion 

ency, 

.  Unit  of 

value 

coefficient 

Characteristic 

kc 

measure 

(lg=850  m) 

3.  Resistance  of  insulation 

1000 

j 

of  cores  not  less  than 

d.  c. 

megohm 

10  000 

It,  Rated  capacitance; 

a)  nominal  value 

b)  deviation  from  nominal 

0.8 

nf/km 

36.0 

1000  ■ 

value 

t( 

It 

+3.0 

i  • 

X. 

idoo 

5.  Capacitive  asjmimetry  of 

circuit 

0.8 

nf 

1000 

(? 

6,  Crosstalk  attenuation  be¬ 

tween  pairs  at  near  end 

0.8 

nepers 

lit 

7.  Electrical  breakdoxm  of 

insulation 

a)  for  cores  with  respect 
to  lead  sheath 

o.o3 

eff. 

1800 

b)  for  cores  of  pairs  with 

voltage 

respect  to  each  other 

0.05 

It 

1000 

Parameters  for  MKB  and  MSB  cables  installed  are  given  in  Table 


TABLE  21 

PARATWERS  FOR  HIGH-FREQUEMCT  CABLE  LINES 


F2:‘eq._^  Parameters  for  MKB  cable 


kc. 

LKilli- 

nep-km 

rad/km 

2 

ohm 

l/degree 

0.8 

ii3.5 

0,0lt9 

h90 

_ 

10 

86,0 

0,318 

195 

3.56.10-3 

20 

98.0 

0,600 

182 

2.1t0.10”^ 

30 

110,0 

0,88it 

178 

2.38.10“3 

50 

135.0 

l,ii57 

17h 

1,61.10"3 

60 

lli7.5 

l,7i|0 

175.  iil.it2. 10-3 

Parameters  for  MSB  cable 


rMilli- 

z 

nep-km 

rad/km 

ohm 

l/degree 

it3.5 

0,0it9 

h92 

87 

0,30 

196.0 

3.22.10-3 

100 

0,56 

183.8 

2.90,10-3 

llit 

0,83 

179.5 

2.56.10~3 

136 

1,38 

175.3 

2.05.10-3 

lli5 

1,62 

171+.6 

1.90.10-3 

(Table  continued  on  Page  73 
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(Table 

continued 

from  Page  72) 

Freq. 
kc  i 

5milli- 

0^ 

Z 

1/degree 

milli- 

Z 

a.  p 

nep-kra 

rad/km 

ohm 

nep-km 

rad/km 

ohm 

l/degree 

no 

209.0 

3,153 

169.0 

1.01.10-3 

200 

2,91 

169.8 

1.75.10-3 

150 

253.0 

I^,290 

167.8 

0.91.10-3 

235 

3,93 

168.3 

1.75.10-3 

250 

336.0 

7,160 

166.3 

0.78.10-3 

306 

6,55 

166.8 

1.75.10“3 

550 

- 

- 

17,2 

166.7 

1.75.10-3 

800 

- 

- 

- 

- 

26,2 

166. 5 

1.75.10-3 

Average  length  for  repeater  stations  for  various  multiplex  systems 
is  given  in  Table  22. 

TABLE  22 

AVERAGE  LMIGTH  FOR  REPEATER  STATIONS  FOR  VARIOUS  MULTIPLEir  SYSTEMS 


Number  of  telephone  Maximum  fre- 

channels  in  system  quency,  kc 


Average  length  of  sector,  km 
MKB  cable  MKSB  cable 


12 

60 

h6 

2h 

108 

32 

60 

252 

16 

120 

552 

13  0 

800 

?0 

37 

19 

11 

9 


5.  CO.iXIAL  miN-LINE  GABLES 

Coaxial  main- line  cables  are  divided  into  composite  coaxial 
cables:  type  KMK  (coaxial  main-line  composite  and  coaxial  type  KM 
(coaxial  main-line).  Coaxial  cable  pairs  are  designed  for  K-900  multi¬ 
plex  systems,  in  a  frequency  range  of  up  to  it. 028  kc;  K-1920,  in  a  fre¬ 
quency  range  of  up  to  8.500  kc;  for  multiplexing  television  channels, 
in  the  range  of  up  to  8,500  or  12,000  kc. 

Two  coaxial  pairs  may  be  used  for  transmission  using  a  K-1920 

system: 

1)  for  two  television  channels  with  an  effective  range  of  6  Me; 

2)  or  1920  telephone  channels; 

3)  or  300  telephone  channels  and  two  television  channels. 

Coaxial  pairs  have  the  following  element  measurements: 

1)  inner  copper  wire  with  a  diameter  of  2.52  ram  or  2.57  mm; 

2)  insulation  of  polyehtyline  washers  with  a  thickness  of  2.2 
mm  arranged  20,  25,  or  30  mm  from  each  other; 
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3)  outside  wire  in  the  form  of  a  cylinder  of  copper  ribbon  with  a 
thickness  of  0.3  mm  with  a  lightning  joint  or  crimped  joint  having  an 
inside  diameter  of  9‘k  rtmi| 

li)  magnetic  shield  consisting  of  two  steel  ribbons  having  a 
thickness  of  0.1^  mraj 

5)  outside  insulation  consisting  of  two  paper  tapes  with  a  thick¬ 
ness  of  from  0.12  to  0.1?  mm. 

Cables  are  made  with  one,  two,  and  four  coaxial  pairs. 

For  remote  control  of  long-distance  signals  and  service  communi¬ 
cations  with  cables  of  all  types  except  single-coaxial,  there  are  five 
quads  with  star  twist  having  cores  with  a  diameter  of  0.9  ram  and  in¬ 
sulation  consisting  of  two  paper  tapes,  0.12  mm  each. 

In  composite  cables,  except  for  coaxial  pairs,  the  quads  are  in 
a  star  twist  with  cores  of  a  diameter  of  1.2  mm,  having  itTine-paper 
insulation. 

Data  concerning  the  design,  dimensions,  and  weight  of  coaxial 
cables  are  given  in  Table  23. 
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The  electrical  characteristics  of  cable  in  factory  lengths  are 
given  in  Table  21;. 


TABLE  2k 

ELECTRICAL  CHARACTERISTICS  OF  MAIN-LINE  COAXIAL  CABLE 


Frequ¬ 
ency  Unit  of 

Characteristic  kc  measure  Value 


1.  Resistance  of  inside  wire  d.c. 
of  coaxial  pairs  not  more 
than 

2.  Resistance  of  insulation 

between  outside  and  in¬ 
side  wire  not  less  than  ” 

3.  Value  of  impedance 
measured  by  pulse  in¬ 
strument 

a)  nominal  value  " 

b)  maximum  deviation 

of  impedance  at  input  " 

and  output  of  pairs 
with  respect  to 
measured  value  not  more 
than 

c)  difference  of  imped¬ 
ance  measured  at  input 
and  output  of  coaxial 
pair  from  all  measured 
values  not  more  than 

d)  inner  discontinuity, 
coefficient  of  reflec¬ 
tion  at  any  point  for 
each  factory  length  not 
more  than 

U.  Crosstalk  attenuation  be¬ 
tween  coaxial  pairs  not 
less  than  300 


ohm  3.8 


megohm  10,000 


ohm 

75 

ohm 

+0.65 
(for  30fo) 

+0. 5 

ohm 

(for  70^) 

0.1;5 

(for  80^) 

ohm 

0.6 

(for  20^) 

2.10“3 
(for  70^) 

3.10-3 

(for  25^) 
U.io-^ 

(Tor  5^) 

nep 

11; 

3.  Attenuation  equivalent 
not  more  than 


1000  nep 


0,3 


Coefficient  for 
conversion  to 
another  length 


“iMo— 

1000 

// 


-Iln 


/ 


(Table  continued  on  Page  77  ) 
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(Table  continued  fi-om  Page  JS) 


Cliaracteristic 

Frequ¬ 

ency, 

kc 

Unit  of 
measure 

Value 

Coefficient  for 
conversion  to 
another  length 

6.  Electrical  breakdown  point 
of  insulation  between  in¬ 
side  and  outside  wires 
(tested  for  2  min) 

d«c. 

V 

3700 

factory  length 

7.  Electrical  breakdown  point 
of  insulation  between 
shields  of  coaxial  pairs 
(tested  for  2  min) 

o.o5 

eff.  V. 

300 

factory  length 

8.  Rated  voltage  of  remote 
power 

0.05 

eff.  V. 

1000 

repeater  station 

The  electrical  characteristics 

of  signal  quads  are 

given  in 

Table  2$, 

TABLE  2$ 

ELECTRICAL  CHARACTERISTICS  OF  SIGNAL  QUADS 

Char a  ct  er i s t i c 

Freq, , 
kc 

Unit  of 
measure 

Value 

Coefficient  for 
conversion  to 
another  length 

1.  Resistance  of  pairs  of 
cores  not  more  than 

d.  c  ♦ 

ohm 

57 

2.  Resistance  of  insulation 
not  less  than 

II 

megohm 

3000 

1000 

1000 

•—p— 

3.  Rated  capacitance  of 
circuits 

0.8 

nf/km 

27-38 

U.  Electrical  breakdowi  of 
insulation  (tested  for 

2  min) 

a)  between  circuit  cores 

o.o5 

eff.  V 

700 

I'oo'O 

factory  length 

b)  between  cores  connect¬ 
ing  with  lead  sheathing 

0.05 

eff.  V 

700 

tl 
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Factory  lengths  of  cable  with  average  impedance  values  are 
divided  into  five  groups  as  given  in  Table  26. 


TABLE  26 

GROUPS  OF  COAXIAL  CABLE 

7h,3S—  7h,66~-  7ii,91—  75,16—  75,51— 
-7li,65  -7l+,90  -75,15  -75,Uo  -75,65 


I  II  III  IV  V 


A  cable  group  is  indicated  on  the  drum  by  a  fraction  (for 
example  II/III),  the  numerator  of  which  indicates  terminal  group  A 
while  the  denominator  indicates  terminal  group  B.  If  one  of  these 
values  for  impedance  of  one  lead  in  a  pair  should  differ  from  the  other 
values  for  this  same  lead  by  more  than  0,25  ohms,  an  0  is  placed  after 
the  group  number  (for  example,  I-O/ll). 

The  electrical  characteristics  for  installed  repeater  sections 
are  given  in  Table  27. 


Average  value  of 
characteristic 
impedance 

Cable  group 


TABLE  27 


THE  ELECTRICAL  CHARACTERISTICS  FOR  INSTALLED  COAXIAL  CABLE 
C'=>ii7.6  nf/km,  ^“B.IO'-^  l/degree,  r^^®  3.8  ohm,  r2=2  ohms 


Freq. , 

Z 

Freq. , 

0 

Me 

milli-  rad/km 
nep./km 

ohms 

Me 

raillinep, /km 

0.06 

66 

1.397 

77.9 

5.00 

6h2 

0.30 

157 

6.67 

75.6 

6.00 

700 

1.00 

286 

22. h2 

75.0 

7.00 

781i 

2.00 

h07 

hh.67 

7h.7 

8,00 

811 

3.00 

k9Q 

66.90 

7h.6 

9.00 

860 

li.OO 

576 

189.1 

75.U 

10.0 

12.0 

910 

996 

Z 


rad/km 

ohms 

111.3 

7h.h3 

133.5 

7h.hh 

167.0 

7h.h0 

178.1 

7I1.39 

200.3 

7ii.39 

223.0 

7h.33 

268.3 

7  k.  38 

The  electrical  characteristics  for  balanced  circuits  in  composite 
coaxial  cables  correspond  to  the  data  for  the  appropriate  circuits  given 
in  Tables  19,  20,  and  21,  ^ 
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The  standards  for  electrical  characteristics  at  assembled  repeater 
sections  for  balanced  communications  cables  using  various  systems  up 
to  108  kc  for  multiplexing,  and  for  coaxial  cables  using  multiplexing 
systems  up  to  Me,  are  given  in  the  appended  departmental  technical 
specifications  VTU  175''53,  "Electrical-characteristic  standards  at 
assembled  repeater  sections,"  (Appendix  2). 

Electrical  characteristic . standards  for  assembled  repeater 
sections  with  KMB-li  coaxial  cables,  employing  K-1920  (up  to  8,5100  kc) 
for  multiplexing,  are  given  in  the  appended  "Temporary  standards  for 
assembled  repeater  sections  of  coaxial  cable,"  as  approved  by  the  Lfein 
Administration  of  Interurban  Telephone-Telegraph  Communications  of  the 
Ministry  of  Communications  USSR,  dated  2^  February,  19^8  (Appendix 
2-a), 
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APPENDIX  2 

Departmental  Technical 
Specifications  (VTU) 

Interurban  Cable  Communication 

Ministry  of  Com-  Lines 

munications  Electrical  standards  for  assembled 

USSR  repeater  sections 

These  departmental  technical  specifications  are  for  sections  of 
interurban  cable  lines  to  be  used  for  main-line  low-frequency  and  high- 
frequency  telephone-telegraph  communications  and  for  television  trans¬ 
missions. 

Note;  1)  The  length  of  a  section  is  limited  by  the  distance 
betvTeen  the  nearest  repeater  stations,  that  is,  by  the  length  of  a 
repeater  section.  The  length  of  repeater  sections  for  each  communica¬ 
tions  system  is  determined  by  pertinent  technical  plans.  Deviation  of 
the  actual  length  of  a  repeater  section  from  the  planned  length  must 
not  exceed 

2)  Explanation  of  terms  used  in  these  specifications  is 
given  in  an  appendix. 


VTU  175-53 

Blt5 


I.  TYPES  OF  INTERURBAN  COMMUNICATIONS  CABLES 

1.  Two  systems  are  used  for  setting  up  communications  over 
interurban  main-line  cables; 

a)  a  single-cable  system  in  which  both  directions  of  transm.ission 
are  combined  in  one  cable; 

b)  a  two-cable  system  in  which  each  direction  for  transmission  is 
served  by  a  separate  cable. 

Note.  The  use  of  single-cable  or  two- cable  systems  is  determined 
by  the  technical  plan. 

Promulgated  by  the  Approved  by  the 

Central  Scientific  Ministry  of  Communications 
Research  USSR 

Institute  of  Communic-  19  September  1953 
ations  (TsNIIS) 

2.  The  following  subdivision  of  cables  laid  in  repeater  sections 
are  applicable  for  multiplex  circuits; 

a)  low-frequency  (if)  cables,  non-multiplexing,  with  a  range  of 
transmission  frequencies  of  300  to  3,ii00  cycles  or  300  to  2,li00  cycles; 

b)  low-frequency  (if)  cables,  multiplex,  with  2-channel  system 
equipment  (L)  in  a  range  of  300  to  5,700  cycles; 


Effective  as  of 
1  January  195il 
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c)  high-frequency  (hf)  cables  multiplex,  with  8-channel  system 
equipment  (MEK-8)  in  a  range  of  12  to  60  kcj 

d)  high-frequency  (hf)  cables,  multiplex,  writh  12-channel  system 
equipment  (K-12),  in  a  range  of  12  to  60  kcj 

e)  h5.gh-frequency  (hf)  cables,  multiplex,  writh  2U-channel  system 
equipment  (K-21.1.)  in  a  range  of  12  to  108  kcj 

f)  coaxial  cables,  multiplex,  with  multichannel  system  equipment 
(K-900)  in  a  range  of  0.3  to  I4.5  Me,  or  with  a  V-200  system  in  a  range 
of  90  to  690  kc. 

3.  Interurban  cables  may  be  subdivided  by  design  as  follows: 

a)  cables  with  balanced  pairs; 

b)  cables  with  coaxial  (concentric)  pairs; 

c)  cables  that  are  composite,  containing  balanced  and  coaxial 

pairs. 

ii.  Cables  that  have  balanced  pairs  may  be  divided  according  to 
the  insulation  of  the  current-carrying  wires  into  cables  with  styro- 
flex  insulation  and  cables  with  twine-paper  insulation. 

5.  Cables  laid  at  repeater  sections  may  be  subdivided  according 
to  cable  circuit  inductance  into  the  following  types: 

a)  cables  without  additional  inductance; 

b)  cables  with  additional  inductance. 

Note.  Additional  inductance  is  achieved  in  a  cable  by  connect¬ 
ing  coil  inductance  as  shown  in  Table  1. 

TABLE  1 


Type  of  cable  and 

Coil  inductance. 

Nominal 

system 

in  millihenries 

for  com 

of  multiplex 

Circuit 

coils 

Lf  cable,  non-multi¬ 

Basic 

100  or  lliO 

1700 

plex 

Artificial 

70  or  56 

1700 

For  broadcast 

12 

1700 

Lf  cable,  multiplex. 

Basic 

30 

1700 

with  2-channel 

Artificial 

12 

1700 

equipment 

Hf  cable  multiplex. 

Basic  with 

with  8  or  12- channel 

styroflex 

1.75 

28U 

equipment 

insulation 

Same 

Basic  with 

twine-paper 

insulation 

1.0 

1:25 
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II.  D-C  ELECTRICAI  STANDARDS 

6.  Electrical  indices  for  assembled  sections  of  balanced  com¬ 
munications  cables  carrying  direct  current  must  conform  to  the  standards 
set  forth  in  Table  2. 

TABLE  2 


Indices 


Standards  for  repeater  sections  on  d. c. 
•with  balanced  communications  cables, 
Styroflex  Twine-paper 

_ insulation _ insulation _ 

Copper  ""Aluraimun  Copper  Aluminum 
wire  wire  wire  ■wire 


having 


1.  Resistance  of  insulation 
between  each  •wire  and  all  re¬ 
maining  •wires  connected  to 
ground,  at  t“20°  C  in  megohms 

per  km,  not  less  than  20, 

2 .  Rated  capacitance  ^ ; 

a)  between  ■wires  of  basic 
circui^t  in  nf/km,  not  more  than 

b)  between  pairs  of  artifi¬ 
cial  circuit  in  nf/km,  not  more 
than 

c)  between  wires  of  a  shielded 
pair  in  nf/km,  not  more  than 

3.  Test  voltage  for  electrical 
breakdo^wn  of  insulation^/? 

a)  between  bundle  of  all 

wires  and  lead  sheath,  in  v,  not 
less  than  1 

b)  between  •wires  a  connected 
to  the  bundle  and  ■wires  b  also 
connected  to  the  bundle,  in  v, 

not  less  than  .  1 

II.  Resistance  of  wires^)  at 
t=20°  C  (diameter  of  •wire,  d 
in  mm): 

a)  of  the  basic  circuit 
(loop  of  ■wires)  in  ohms/km,  not 
more  than 

b)  artificial  circuit  in  ' 

ohras/km,  not  more  than 


20,OOo2) 


20,000' 


10,000  10,000 


2k 

2k 

27 

27 

6k 

6k 

69 

69 

- 

- 

36 

36 

500 

1500 

i5oo 

i5oo 

000 

1000 

1000 

1000 

II 

75 

d^ 

d2 

d2 

d2 

23 

37.5 

23 

37.5 

d2 

d2 

d^ 

d2 

(Table  continued  on  Page  83) 
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(Table  continued  from  Page  32) 


Indices 


Copper  Aluminum  Copper  Aluminum 
wire  wire  wire  wire 


5.  Difference  in  resistances 
(ohmic  imbalance)  for  a  length 
of  repeater  section,  1  in  km: 

a)  between  wires  (with 
diameter  d  in  mm)  of  basic  circuit 
in  ohms  for  entire  repeater  section, 

not  more  than  0.23  /,; 

b)  betX'Teen  pairs  in  artifi¬ 

cial  circuit,  in  ohms,  for  entire 
repeater  section  of  circv.it,  not 
more  than  0.23 


0.37 

a2 


0.37 

d2 


0.23  /r  0.37 


Vi/ 


V 


0.23 

d^ 


/V 


0.37 


Vkl 


Notes:  1)  Standards  given  in  Table  2  apply  also  to  balanced 
pairs  of  composite  cables, 

2)  In  some  cases,  the  resistance  of  cable  insulation  made  of 
styroflex  may  be  lower  than  the  values  given  in  Table  2,  but  it  will 
not  be  lower  than  10,000  megohms  per  km. 

3)  Rated  capacity  is  given  for  cables  made  in  accordance  with 
VTU  0736-51  and  TUK  98-50,  Rated  capacity  of  cable  circuits  for  other 
types  of  cables  must  conform  to  the  technical  specifications  in  effect 
for  these  cables. 

k)  Only  those  sections  where  remote  power  is  to  be  used  are 
tested  for  the  breakdown  point  of  the  insulation. 

5)  The  resistance  of  cable  circuits  with  additional  inductance 
is  determined  as  the  s\im  of  two  resistances:  the  resistance  of  cable 
wires  from  Table  2  aiid  the  resistance  of  inductance  coils,  the  latter 
being  taken  from  pertinent  technical  specifications.  The  resistance 
of  circuits  having  cables  with  bimetallic  wires  must  conform  to  the 
technical  specifications  for  these  cables. 

7.  The  electrical  indices  for  assembled  sections  of  coaxial  com¬ 
munications  cables  for  direct  current  must  conform  to  the  standards 
given  in  Table  3. 
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TABLE  3 


Standards  for  repeater  section  ’  > 

having  coaxial  coinuuni cation  cables^' 
and  operating  on  d.c.j  insulation 
Indices  in  form  of  discs  or  spiral 

copper  wires  aluminum  wire's  ” 


1.  Resistance  of  insulation  at 
temperature  of  20°  Cj 

a)  between  inside  and  outside 
wires,  in  megohms,  not  less  than 

b)  between  outside  Tiri.res  and 
all  other  wires  connected  to  ground, 
in  megohms  per  km,  not  less  than 

2o  Test  voltage  breakdown  point 
of  insulation 

a)  between  inside  and  outside 
wires,  in  kv,  not  less  than 

b)  between  outside  wires  laid 
along  side  coaxial  pairs,  in  kv,  not 
less  than 

3.  Resistance  of  wires^  with  tem¬ 
perature  of  20°  C; 

a)  of  inside  wire  (with  diameter 
d  in  mm)  in  ohms  per  km,  not  more  than 

b)  of  outside  wire  (TJith  diameter 
D  in  mm  and  with  a  thickness  of  current- 
carrying  wall,  t,  in  mm)  in  ohms  per 
km,  not  more  than 


10,000 

10,000 

10 

10 

2.0 

2.0 

0.3 

0.3 

22.5 

37 

d2 

d2 

5.5 

0 

dF 

Note:  1)  The  standards  given  in  Table  3  hold  also  for  coaxial 
pairs  of  composite  cables. 

2)  The  resistance  of  bimetallic  conductors  both  inside  and  out¬ 
side  must  conform  to  the  technical  specifications  for  such  cables. 

8 .  The  potential  of  the  lead  sheath  on  a  cable  with  respect  to 
ground  at  any  point  of  a  repeater  section  must  be  negative. 

9*  The  resistance  of  the  insulation  between  a  connecting  box 
casing  on  a  derrick  and  the  ground  must  be  at  least  one  megohm. 

III.  A-C  ELECTRICAL  STANDARDS 


10.^  Electrical  indices  for  assembled  sections  of  balanced  If 
communications  cables  on  a. c.  must  conform  to  the  standards  given  in 
Table  Ii. 


TABLE  h 


Standards  for  a. c.  for  repeater  section  of 
balanced  If  cominunications  cables  for  cir¬ 
cuits  with  additional  inductance^)  and 

_ equipped  with  amplifiers 

Indices  universal  ^ampY" _  '  ' 

'c?-conduct^r  l|-conduct-  broad-  L  system, 
800  cycles  or  8 00  cast,  5  kc 

cycles  5kc 


1,  Nominal  value  of  chara¬ 
cteristic  impedance  in  both 
directions  from  repeater  section 

a)  of  a  basic  circuit,  in 

ohms 

b)  of  an  artificial  cir¬ 
cuit,  in  ohms 

2,  Deviation  of  characteristic 
impedance  from  nominal  value,  in 
percent,  within  limits  of 

3,  Attenuation  equivalent  at 
temperature  of  20*^  C^ 

a)  of  a  basic  circuit,  in 
nepers,  not  more  than 

b)  of  an  artificial  cir¬ 
cuit,  in  nepers,  not  more  than 

U.  Shielding  for  the  cir¬ 
cuit  from  crosstalk  on  its 
receiving  end,  in  nepers,  not 
less  than 

5.  Asymmetry  of  the  circuit 
relative  to  ground,  in  nepers, 
not  less  than 


ll;60^) 

lli602) 

517 

960 

T?20 

1570 

76^2) 

76^2) 

no 

iiii5 

760 

780 

+5 

+9 

+9 

+9 

1.62) 

2.1^2) 

ii.o3) 

3.5 

1.6 

2.8 

1.62) 

1.6 

2.3^) 

2.6 

3.5 

7 

7.9 

9.5 

7.5 

7 

7.5 

9.5 

7.5 

No^j  1)  The  electrical  standards  cited  in  Table  U  refer  to 
cable  circuits  with  additional  inductance.  These  circuits  in  the  repeater 
stations  must  terminate  at  half  spacing  and  throughout  the  distance  of 
a  repeater  section  must  have  coil  input  spacing  which  does  not  deviate 
from  standard  spacing  by  more  than  +0.5^. 

•T  numerators  refer  to  circuits  with  inductive 

coiis  100/70  millihenries,  and  in  the  denominator,  to  circuits  with 
inductive  coils,  llj.o/56  millihenries. 
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3)  If  the  value  for  equivalent  attenuation  throughout  an  entire 
section  for  broadcast  circuits  is  planned  (as  an  exception)  to  be  some¬ 
what  larger  than  the  standard  indiatedin  3a  and  3b,  the  measured 
attenuation  must  not  exceed  the  planned. 

I4)  The  value  indicated  for  equivalent  attenuation  refers  to 
artificial  circuits  without  additional  inductance. 

11.  The  electrical  indices  for  assembled  sections  of  balanced 
If  communications  cables  for  a. c.  must  conform  to  the  standards  shovm 
in  Table 

TABLE  5 


Indices 


1.  Nominal  value  of  characteris¬ 
tic  impedance  measured  at  both  ends 
of  a  repeater  section,  in  ohms 

2.  Deviation  of  characteristic 
resistance  from  nominal  value  in 
percent  must  not  be  more  than 

3.  Equivalent  attenuation  of  a 
circuit  at  temperature  of  20°  C, 
in  nepers: 

a)  average  value,  not  more  than 

b)  maximum  value,  nor  more 

than 

It,  Shielding  of  circuit  from 
crosstalk: 

a)  on  receiving  end,  in 
nepers,  not  less  than 

b)  on  transmitting  end, 
in  nepers,  not  less  than 


.  Standards,  with  a. c.,  for  ,\ 

repeater  section  of  balanced  hf  cables'^' 

_ for  circuits _ ■ 

with  addit- 

ional  without  additional 

inductance _ ■  inductance _ 

and  muTtipiexed  with  the  following 


systems  t 


■  mek-B 
at 

60  kc 

■“kUT 

at 

60  kc 

■E-12 

at 

60  kc 

at 

108  kc 

70o2) 

ii5o 

700^^ 

li50 

170^) 

180 

17  0^^ 
180 

+10 

+10 

+7 

i..5^) 

6.7^^ 

6.7^^ 

8.5^> 

8.5^) 

8.0^) 

T.0^1  7.06)  8.0^)  8.0^^ 

7.5  7.5  8.5  8.5 

6.5  6.5  7.5  7.5 


^otes:  1)  The  standards  given  in  Table  5  refer  also  to  balanced 
pairs  of  composite  cables. 

2)  The  value  given  in  the  numerator  refers  to  circuits  with  in¬ 
ductive  coils,  1.75  millihenries  when  coil  input  spacing  is  28I4.  mj  and 
the  value  in  the  denominator  is  for  circuits  with  inductive  coils,  1 
millihenry  when  coil  input  spacing  is  1^25  ra. 
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3)  The  value  in  the  numerator  refers  to  circuits  with  twine-paper 
insulation,  and  the  value  in  the  denominator  refers  to  circuits  with 
styroflex  insulation. 

it)  If  the  length  of  a  repeater  section  1  is  less  than  the  average 
arithmetical  value  of  all  lengths  of  sections  for  a  given  cable  main 
line,  equivalent  attenuation  of  a  circuit  at  that  repeater  section  must 
not  exceed  the  value  0  1,  where  0  is  the  kiloraetric  attenuation  of  the 
cable  being  measured.' 

5.  If  the  plan,  as  an  exception,  provides  for  a  value  of  equival¬ 
ent  attenuation  somewhat  larger  than  that  indicated  in  3b,  the  measured 
value  for  equivalent  attenuation  must  not  exceed  the  planned. 

6.  The  value  in  the  numeratore  refers  to  100^  of  the  circuits, 
and  the  value  in  the  denominator  refers  to  80^  of  the  circuits. 

12,  The  electrical  indices  for  assembled  sections  of  coaxial 
cables  on  a. c.  must  conform  to  the  standards  shown  in  Table  6. 


TABLE  6 

Standards,  with  a. c.,  for  repeater 
section  of  coaxial  cables"'  for  cir- 


Indices 


1.  Nominal  value  for  character¬ 
istic  impedance  at  both  ends  of  re¬ 
peater  section,  in  ohms 

2.  Circuit  discontimiity  for 
characteristic  impedance,  in  per¬ 
cent,  must  not  exceed 

3.  Equivalent  attenuation  of 
circuit  at  temperature  of  20® 

Cs 

a)  average  value,  in  nepers, 
not  more  than 

b)  maximum  value,  in  nepers, 
not  more  than 

U.  Shielding  of  circuit  from 
crosstalk^) : 

a)  at  receiving  line,  in 
nepers,  not  less  than 

b)  on  transmitting  line,  in 
nepers,  not  less  than 


■-200 

K-900 

2; 

television  at 

)  600  kc 

at  U  Me 

It.  Me 

7  Me 

70 

75 

70 

75 

+2.0 

+1.2 

+1.7 

+1.2 

l+.U 

5.6 

5.8 

5.6 

5.0 

7.2 

6.6 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

9.5 

Notes:  1)  The  electrical  standards  given  in  Table  6  for 
assembled  sections  of  coaxial  cables  refer  also  to  coaxial  pairs  of 
composite  cables.  The  standards  for  coaxial  pairs  should  be  regarded 
as  recommended  only. 
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2)  Tlie  standards  in  the  fourth  vertical  column  refer  to  a  cable 
with  a  diameter  for  the  inside  wire  of  5  im  and  with  an  inside  diameter 
of  the  pipe  of  18  mm.  Those  in  the  fifth  column  refer  to  cables  with 
diameters  of  2.55  and  9»h  inm  respectively. 

3)  The  values  shown  in  Ua  and  Itb  refer  to  a  frequency  of  90,  kc. 

13.  For  all  the  above-indicated  electi-ioaX  indices  of  cable 

circuits  (basic,  artificial,  non-mult iplexed,  and  also  multipiexea 
with  systems  L,  MEK-8,  K-12,  K-2li  K-900),  the  frequency  characteristic 
for  the  whole  range  of  transmitted  frequencies  must  be  taken  down. 

The  basic  frequencies  for  measuring  electrical  indices  on  a.c, 
must  conform  to  the  data  given  in  Table  7, 


TABLE  7 

Measured  frequencies 


In  cycles 

In  kilocycles 

In  megacycles 

For. basic, and 

For 

For 

For 

For 

For  circuits 

For  tele- 

artificial 

basic 

broad- 

-  cir- 

cir- 

multiplexed 

vision 

n  onirral  t  ipl  exe  d 

and 

cast 

cuits 

cuits 

with 

sys- 

circuits 

circuits 

artifi- 

cir- 

multi- 

-multi- 

tern  K-900 

cial 

cuits 

plex- 

plexed 

circuits 

ed 

with 

multi- 

with 

system 

pi exe d 

syst- 

K-2k 

tirith 

ems 

system 

K-12 

L 

and 

MEK-8 

300 

300 

100 

10 

10 

0.09 

i.5o 

0.3  2.00 

iiOO 

600 

600 

15 

20 

0.2 

1.75 

O.U  2.5 

600 

1000 

1000 

20 

30 

0.3 

2.00 

0.5  3.0 

800 

1500 

1500 

25 

)^o 

O.li 

2.25 

0.6  3.5 

1000 

2000 

2000 

30 

5o 

0.5 

2.50 

0.7  It.O 

1200 

2500 

3000 

35 

60 

0.6 

2.75 

0.8  U.5 

1600 

3000 

1;000 

ho 

70 

0.7 

3.00 

0.9  5.0 

2000 

3500 

5000 

Ii5 

80 

0.8 

3.25 

1.0  5.5 

2500 

3000-^' 

Uooo 

6000 

5o 

90 

0.9 

3.50 

1.25  6.0 

li5oo 

7000 

55 

100 

1.0 

3.75 

1.50  6.5 

3!|00 

5000 

8000 

60 

no 

1.25 

It.  00 

1.75  7.0 

Notes.  1)  For  basic  circuits  mth  inductive  coils,  li;0  milli¬ 
henries,  and  artificial  circuits  with  coils,  70  millihenries,  tests  at 
frequencies  of  3,000  cycles  or  higher  are  not  required. 
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2)  Frequency  characteristics  for  electrical  indicbo  -tVi-roue^hout 
the  "whole  range  of  transmitted  frequencies  must  fall  "within  the  liiiii-tc 
sho'wn  in  Tables  U,  5,  and  6* 

3)  If  the  freqiency  characteristic  of  any  electrical  index 
measured  at  the  frequencies  given  in  Table  7  devj.ates  in  any  frequency 
range  from  the  theoretical  value,  or  if  their  inh.erent  regularity  is 
disrupted  "with  a  tendency  to  disrupt  permissible  limits,  the  tests  must 
be  repeated.  In  case  the  second  measurement  gives  the  same  results, 

it  "will  be  necessa.ry  to  take  measurements  in  the  same  frequency  range 
where  the  deviation  is  observed  at  additional  frequencies  using  inter¬ 
vals  that  are  only  a  fifth  to  a  tenth  as  large  as  those  shown  in  Table 

7. 


IV.  REGULATIONS  REGARDING  TESTING 

1)}.  Tests  of  assembled  cables  at  a  repeater  section  must  be 
made  from  cable  junction  boxes  after  construction  and  installation  work 
has  been  completed  at  that  section. 

15.  All  conductors  in  a  cable  are  tested  for  conformance  to  the 
requirements  set  forth  in  6  and  7  of  the  technical  specifications.  Each 
cable  laid  at  a  repeater  section  is  tested  for  conformance  to  the  require¬ 
ments  of  8,  Each  juncjtion  box  set  up  at  an  input  bay  is  tested  for 
conformance  to  9o  All  cable  circuits  are.  tested  for  conformance  to  the 
requirements  of  10,  11,  and  12  at  the  frequencies  indicated  in  Tables 
h,  and  6.  All  types  of  circuits  in  each  cable  are  tested  for  con¬ 
formance  to  the  requirements  of  13 j  10^  of  all  circuits  aie  to  be 
tested  and  not  less  than  one  circuit  of  each  t3q)e. 

Notes?  1.  Tests  in  accordance  with  13  to  the  extent  of  10^ 
do  not  apply  to  measurements  made  during  the  production  and  installation 
of  a  cable. 

2.  Tests  for  crosstalk  shielding  on  transmitting  and  receiving 
leads  performed  in  accordance  with  13  on  balanced  cable,  must  apply  as  . 
well  to  the  combinations  of  circuits  inside  one  quad. 

The  follomng  may  be  excepted  from  the  tests  indicated  in  15j 

a)  electrical  measurements  for  rated  capacitance  of  circuits  of 
all  t3q5es; 

b)  electrical  measurements  for  characteristic  impedance  of  high- 
frequency  circuits  without  additional  inductance,  on  the  condition  that 
cable  of  a  single  type  and  from  a  single  manufacturer  is  laid  at  the 
completely  assembled  repeater  section.  Records  of  electrical  measure¬ 
ments  of  parameter  readings  should  not  be  released  when  main-line 
cable  facilities  are  put  into  operation.  Instead  of  these,  the  factory 
specification  sheet  for  factory  cable  lengths  laid  at  a  repeater  section 
should  be  affixed  to  the  technical  documents  which  go  with  the  assembled 
repeater  section. 


h.  Capacitive  balancing  at  sleeves  of  short  junction  lines  com¬ 
posed  of  coil-loaded  cables  without  duplex  amplifiers  is  to  be  excluded 
from  the  installation  process. 

16.  All  tests  must  be  made  for  repeater  sections  in  accordance 
with  the  technical^ plan  separately  for  each  system  of  communications. 

For  example,  on  main  lines  with  cable  of  32  x  2  for  If  communications, 
the^ length  of  a  repeater  section  is  100  to  120  kmj  while  for  hf  com- 

it  is  30  to  ij.0  km.  Consecjuently,  hf  circuit  measurements 
must  be  made  in  30-to  IjO-km  sections,  and  If  circuit  measurements  in 
100-to  120- km  sections. 

17.  The  results  of  measuring  insulation  resistance  between  con¬ 
ductors,  insulation  resistance  between  a  conductor  and  ground,  the 
resistance  of  conductors  and  of  the  equivalent  attenuation  of’ circuits 
carrying  high-frequency  transmission  derived  at  a  temperature  other 
than  20  C,  must  be  converted  to  readings  for  a  temperature  of  20°  C. 

18.  Each  circuit  is  to  be  tested  for  crosstalk  shielding  with 
respect  to  all  circuits  on  which  it  is  anticipated  that  the  frequency 
transmission  range  will  coincide  with  the  range  of  the  circuit  being 
checked.  A  test  of  shielding  on  the  recsiin.ng  end  must  be  made  relative 
to  transmission  circuits  of  the  same  and  of  the  opppsite  direction. 

And  a  test  of  shielding  on  the  transmitting  end  is  to  be  made  only  with 
respect  to  circuits  of  the  same  direction. 

^ ^Note.  With  two-cable  main  line,  the  number  of  tests  for  crosstalk 
shielding  at  the  receiving  end  relative  to  circuits  of  the  opposite 
direction  of  transmission  may  be  reduced  to  of  the  number  of  com¬ 
binations  Subject  to  measuring. 

19.  If,  in  the  tests  as  described  in  6-13,  it  turns  out  that 
even  one  index  does  not  meet  the  standard,  the  cable  section  is  to 

be  turned  back  and  to  be  accepted  again  only  after  the  defect  has  been 
removed. 

20.  The  Specification  sheets  for  electrical  measurements  must 
be  filled^out^in  complete  accord  with  the  instruction  of  the  Ministry 
of  Communications,  as  amended,  for  licensing  cable  communications 
facilities. 


V.  TESTING  METHODS 

21.  Resistance  of  the  insulation  between  a  conductor  and  all 
other  conductors  connected  to  ground  or  between  separate  conductors 
as  well  as  the  resistance  of  the  insulation  of  a  junction  box  is 
measured  by  the  conparison  method.  The  voltage  of  the  battery  being 
measured  must  fall  within  the  range  of  100  to  900  v,  and  readings  on 
the  galvanometer  must  be  made  after  current  has  been  flowing  for  a 
minute.  The  soil  temperature  on  the  day  measurements  are  made  of  a 
cable  should  be  determined  by  inquiring  at  the  nearest  weather  station 
or  by  referring  to  the  average  seasonal  curve  for  temperature  changes. 
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Converting  measu.red  insulation  resistance  to  that  for  20°  C  is  done  by 
using  the  following  formula; 

^20  “  % _ 

1  +  aj^  (t-20) 


in  which  is  the  measured  resistance  at  a  temperature  of  t  degrees, 

ap  is  the  temperature  coefficient  of  the  resistance,  the  same 
for  paper  (-O.O6O)  and  for  styroflex  (-0.001). 

22.  Rated  capacitance  between  conductors  or  between  pairs  of 
conductoi'S  is  measured  by  the  comparison  method.  Battery  voltage  and 
time  of  charge  of  the  conductors  are  the  same  as  when  measuring  the 
resistance  of  insulation. 

23.  The  resistance  of  conductors  and  the  ohmic  asymmetry  of 
conductors  are  measured  by  the  ground  loop  method.  Converting  the 
measured  resistance  of  conductors  to  the  equivalent  for  20°  C  is 
done  by  using  formula  (1),  (par,  21).  The  temperature  coefficient  of 
the  resistance  is  taken  for  copper  as  +O.OOI1.O,  and  for  aluminum  as 
+0.00lj.'2. 

2I;.  Insulation  puncture  strength  is  checked  by  means  of  a  d-c 
device  or  by  means  of  standard-frequency  a. c.  ¥hen  using  a.c.  to  test 
breakdown  voltage  and  when  measuring  the  effective  voltage  value  with 
a  voltmeter,  the  permissible  voltage  should  be  lowered  by  l.li.  times. 

In  both  cases,  tests  should  last  for  1+0  minutes. 

25.  The  characteristic  resistance  of  circuits  is  measured  by 
an  a-c  differential  bridge.  The  deviation  of  the  characteristic 
resistance  from  the  nominal  value,  in  percent,  may  be  computed  from 
the  formula 

C  °  ^sn]  100  % 

^  “  [Zsn]  (2) 


where  Zgj  is  the  measured  value  of  characteristic  resistance, 
is  the  nominal  value  of  characteristic  resistance. 

Circuit  discontinuity  for  coaxial  pairs  is  measured  by  a  pulse 
device.  The  value  for  discontinuity,  in  percent,  is  determined  by 
the  calibration  curve  of  the  pulse  device. 

26.  The  equivalent  attenuation  of  a  circuit  is  measured  by  the 
comparison  method  using  an  attenuation  box  or  an  attenuation  meter. 

The  circuit  being  measured  and  the  attenuation  box  must  be  loaded  for 
the  characteristic  resistance.  Converting  the  equivalent  attenuation 
of  a  circuit  to  that  for  20°  C  is  done  with  the  folloxiing  formula; 


^20  “  -t,  ,,, _  (3) 

1  +  ap  (t-2o 

where  b^  is  the  measured  attenuation  at  temperature  t®, 

a  is  the  temperature  coefficient  of  attenuation. 
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The  temperature  coefficient  of  attenuation  has  the  following 

values : 

a)  for  cable  with  paper  insulation  and  with  a  frequency  of  60 
kc,  0.00125  when  the  frequency  is  IO8  kc,  0.0007 5 

b)  for  cable  with  paper  insulation  and  with  additional  inductance 
at  a  frequency  of  8 00  cycles  O.OO^i  at  a  frequency  of  ^,000  cycles, 
O.OOI1.5  at  a  frequency  of  60,000  cycles,  O.OOO5 

c)  for  cable  with  styroflex  insulation  at  a  frequency  of  60  kc, 
0.002^5  and  at  a  frequency  of  I08  kc,  O.OO2O5 

d)  for  cable  with  styroflex  insulation  and  with  additional  in¬ 
ductance  at  a  frequency  of  60  kc,  0.002^5 

0)  for  coaxial  cable  at  a  frequency  of  from  0.3  to  7  Me,  0.0020. 

27.  The  shielding  of  a  circuit  from  crosstalk  on  the  receiving 
lead  is  measured  bj'-  the  comparison  method  and  is  computed  by  using  the 
following  fomimla; 

a)  when  the  measixrement  is  for  circuits  with  transmj.ssion  in  a 
single  direction:  (see  Rukovodstvo  po  elektricheskim  izmereniyam  liniy 
svyazi  [Manual  for  Electrical  Mea^rements  of  Communications  Lines, J 
Figure  21  or  23,  Svyaz*iadat,  19U7.) 

bo  «  ®meas  (Pl-P2)-I  In  s  (1^) 

[ds2  J 


b)  when  the  measurement  is  for  circuits  in  which  the  transmission 
is  in  opposite  directions  (see  above-cited  reference); 


in  formulas  (I4.  and 


-  (Py-P.)  -  I  In  f  M  ] 

[  Zb2  ] 


®raeas  value  read  directly  on  the  crosstalk  attenuation 

meter  boxj 

b;i_  is  the  equivalent  attenuation  of  the  influencing  circuit! 

Pt  is  the  level  set  by  the  plan  on  the  transmitting  end  of  the 
inf  luence*  circuit  5 

P2  is  the  level  set  by  the  plan  on  the  transmitting  or  on  the 
receiving  end  of  a  circuit  subjected  to  an  influence! 

Zgi  is  the  characteristic  resistance  of  the  influencing  circuit! 

Z^2  is  the  characteristic  resistance  of  the  circuit  subjected  to 
an  influence. 

Circuit  crosstalk  shielding  on  the  transmitting  end  relative  to 
circuits  with  a  single  transmitting  direction  is  measured  as  shown  in 


the  diagram  in  Figures  20  or  22  of  Rukovodstvo  po  elektricheskim 
izmereniyam  liniy  svyazi  and  is  computed  by  using  formula 

2HT  AsjTnmetry  in  a  circuit  relative  to  ground  is  measured  by 


the  comparison  method  and  is  computed  by  the  formula  bjjt=  B  g 
single-conductor  artificial  circuit  macfeip.Qf  wires  in  the  circuit  being 


checked  and  of  the  lead  sheath  is  used  for  the  influencing  circuit. 
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29.  The  potential  of  the  lead  sheath  with  relation  to  ground 
is  measured  by  a  d-c  multimeter  (ampere-volt-meter)  with  an  input 
resistance  of  not  less  than  10,000  ohms  for  one  volt  on  the  scale. 
Non-polarizing  electrodes  should  be  used  for  grounds.  The  grounding 
electrode  should  be  located  at  a  distance  of  not  less  than  one  meter 
from  the  cable  being  tested. 


TE!?MIN0L0GY  USED  IN  ITU  175-?3 

1.  Line  characteristic  resistance. 

Line  characteristic  resistance  is  the  total  resistance  equal  to 
the  geometric  average  of  the  resistances  of  a  short  circuit  and  open 
circuit,  that  is, 

s  '■  ^sc^oc 


2 .  Equivalent  attenuation  of  a  line  (b). 


Equivalent  attenuation  of  a  line  is  the  actual  component  of 
direct  transmission,  as  determined  by  the  equation 

g  «  y  In  £n 

Pk 

in  which  is  the  apparent  power  of  a  signal  at  an  observed  point, 
is  the  apparent  power  of  interference  or  crosstalk  at  the 
same  point  of  a  line  when  the  leads  of  the  latter  are  shorted  to 
resistances  equal  to  the  characteristic-resistances  of  the  line. 


3.  Shielding  of  the  circuit  (bp). 


Circuit  shielding  at  the  observed  point  is  the  actual  component 
of  the  equation  ^  In  ^  where  Pg  is  the  observed  power  of  a  signal 


Psh 

at  an  observed  point,  and  Pgj^  is  the  apparent  power  of  interference  or 
crosstalk  at  the  same  point  on  the  line  when  the  leads  of  the  latter 
are  shorted  to  resistances  equal  to  characteristic  line  resistances. 

One  should  distinguish  between  the  shielding  at  the  transmitting 
end  when  the  observed  point  of  a  circuit  is  at  the  transmitter  and  the 
shielding  at  the  receiving  end  when  the  observed  point  of  a  circuit  is 
at  the  receiver. 
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It.  Equivalent  attenuation  (B) . 


Equivalent  attenuation  between  two  circuits  is  the  actual  com¬ 
ponent  of  the  equation  '■  %  In  ^  in  which  P]_  is  the  apparent  power  in 

^2 

the  influencing  circuit,  and  P2  is  the  apparent  power  in  the  circuit 
subjected  to  influence.  Measurement  of  these  powers  is  made  at 
definite  points  along  a  line,  with  the  leads  of  both  circuits  shorted 
to  resistances  equal  to  characteristic  line  resistances. 

Crosstalk  attenuation  at  the  near  end  (Bp)  and  crosstalk 
attenuation  at  the  far  end  (Bp)  should  be  distinguished. 

Crosstalk  attenuation  at  the  near  end  is  determined  by  values 
Pp  and  P2  measured  on  one  end  of  the  line. 

Crosstalk  attenuation  at  the  far  end  is  determined  by  the  values; 
Pp  measured  at  one  end  of  the  line,  and  P2  measured  at  the  other  end 
of  the  line. 


5.  Resistance  between  crosstalk  attenuation  and  shielding. 

Crosstalk  attenuation  and  shielding  of  a  circuit  are  related  to 
each  other  by  the  equation 

B  «  bo  •J'  (pi  -  P2) 

in  which  b^  is  the  circuit  shield. 

Pi  is  the  level  determined  by  the  plan  for  the  transmitting  end 
of  the  influencing  circuit, 

P2  is  the  level  determined  by  the  plan  for  the  transmitting  or 
receiving  end  of  the  circuit  subjected  to  influence. 
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AFPMDIX  2a 


Approved  by  the  Main  Administra¬ 
tion  for  Interurban  Telephone 
and  Telegraph  Communications, 

25  February  19^8. 


TEMPORARY  ELECTRICAL  STANDARDS  FOR  ASSEMBLED  REPEATER  SECTIONS  OF 

COAXIAL  CABLE,  Kl-ffl-U 


These  electrical  standards  are  disseminated  for  the  assembled 
repeater  sections  of  circuits  having  KMB-Ii.  and  KMKB-2  coaxial  cable: 

a)  using  coaxial  pairs  for  K-1920  multiplexing  equipment  (1920 
telephone  channels  and  black-and-white  television)  in  a  frequency 
range  of  from  300  kc  to  9  Me; 

b)  using  coil-loaded  and  non-coil-loaded  service-communication 
If  pairs; 

c)  using  separate  conductors  for  telesignaling  and  for  remote 
servicing. 

I.  CLASSIFICATION  OF  REPEATER  SECTIONS 

I.  The  electrical  characteristics  cited  below  for  circuits 
refer  to  repeater  sections  whose  length  is  taken 

a)  for  coaxial  pairs  2.52/9.5 — repeater  section  K-1920  (6+0.3  km); 

b)  for  circuits  of  signal  quads; 

1)  to  be  used  for  service  communications  on  If  with  amplifiers 
(non- coil-loaded  circuits)  throughout  the  entire  section  between  If 
amplifiers, 

2)  to  be  used  for  service  communications  between  0UP*s  without 
amplifiers  (coil-loaded  circuits)  throughout  the  entire  section  be¬ 
tween  OUP’s; 

c)  for  separate  conductors  of  telesignaling  and  for  remote 
servicing — for  a  section  between  junction  boxes  of  adjacent  NUP*s;  and 
for  conductors  to  which  low-pressure  warning  devices  are  connected — 
for  an  OUP-ROUP  section. 

II.  ELECTRICAL  STANDARDS  FOR  DIRECT  CURRENT  TOM  t  =  20°  C 

Standards  for  electrical  characteristics  of  coaxial  pairs  (with 
terminal  hermetically  sealed  sleeves)  are  given  in  Table  1. 
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TABLE  1 


STANDARDS  FOR  ELECTRICAL  CHARACTERISTICS  OF  COAXIAL  PAIRS 

Coefficient  For 

Unit  of  Length,  conversion  to 


Noo  Indices  measure 

1  Resistance  of  conductors 

not  more  thans  ohm 

a)  of  the  central  conductor 

b)  of  the  outside  conductor 

2  Resistance  of  the  insulation 
between  central  and  outside 
conductors,  not  less  than  megohm 

3  Electrical  breakdown  point 

of  insulation  between 
central  and  outside  con¬ 
ductors  in  the  absence  of 
full  pressure  in  the  cable, 
not  less  than  v 

k  Electrical  breakdown  point 
of  the  insulation  between 
outside  conductors  of  any 
coaxial  pair  v 

Note«  1)  Wien  there  is  full 
value  should  be  not  less  than  14.,000- 

Standards  for  the  electrical 
cuits  are  given  in  Table  2o 


Standard  m  another 

length 


ioo6' 

3.8  1000 

2,0  1000 

1000 

10,000  1,000 


3000^^  repeater 
section 


U30  repeater 
section 

pressure  of  0.5  to  0.6  atm,  this 

I;, 500  V. 

characterics  of  signal  quad  cir- 
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TABLE  2 


STANDARDS  FOR  ELECTRICAL  CHARACTERISTICS  OF  SI®AL  QUADS 


No.  Indices 


Unit  of  Length, 

measure  Standard  m 


Coefficient 
for  con¬ 
version  to 
another 
length 


1  Resistance  of  conduct¬ 
ors,  no  more  than  ohm 

a)  for  separate  con¬ 
ductors^'  ^  s 

b)  for  circuits'^' 

2  Resistance  of  insula¬ 
tion  between  each  con¬ 
ductor  and  all  other 
conductors  connected 
to  ground  and  lead 
sheathing,  no  less 

than  megohm 

3  Difference  in  re¬ 
sistance  (ohmic 
asjTTimetry)  through¬ 
out  the  length  of  a 
repeater  section  be¬ 
tween  conductors  of 

basic  circuit  ohm 

k  Electrical  breakdown 
point  of  the  insula¬ 
tion  between  a  bundle 
of  all  conductors  and 
lead  sheath,  and  also 
between  bundle  of  cores 
a  and  bundle  of  cores  b, 
not  less  than  v 


28 .  1000  1000 

57  1000 


3000  1000  1000 


0,285  1000 

1000 


1,000  repeater 
section 


Note8  1)  For  coil-loaded  circuits,  the  resistance  of  con- 
ductors  is  ^ determined  as  the  difference  of  the  measured  value  and  the 
resistance. of  10-ohm  loading  coils  connected  to  a  coil. 


ELECTRICAL  STANDARDS  WITH  ALTEMATING  a^RRMT  MIEN  t  °  20°  C. 

Standards  for  the  electrical  characteristics  of  coaxial  pairs 
are  given  in  Table  3. 


TABLE  3 

STANDARDS  FOR  ELECTRICAL  CHARACTERISTICS  OF  COAXIAL  PAIRS 

Temporarily  Length,  Coefficient  of 
Unit  of  permissible  m  conversion 

No.  Indices  measure  Standard  value 

1  Eqijiivalent 

attenuation  nep.  0/285yf  -  1000 

0. 00075f  1000 

2  Crosstalk 
attenuation 
between  any 
coaxial  pairs 

at  near  end,  _ 

not  less  than  nep.  9 . 2+8 , Ij.  ^.-^f  -  repeater 

section 

3  Shielding  when 
affected  by  in¬ 
fluence  between 
any  coaxial  pairs 
on  far  end,  not 

less  than  nep.8 .1+8.U  /f  -  »  _ 

Ii  Average  value 
for  impedance 

when  f  =  1  Me  ohm  75+1  " 

5  Maximum  deviation  ~ 

of  input  resis¬ 
tance  modulus 

from  average 
curve,  not  more 

than  ohm  -  +2.25  " 

6  Maximum  value  of 
discontinuity, 
measured  by  pulse 
meter,  not  more 

than  ohm  +0.6  +0.8  " 

7  Mien  measuring  a  — 

section  of  from 

1.7  to  2  km  and 
when'I*=  0.12  micro¬ 
sec,  not  more 

than  ohm  +0.6  +0.8  section 

(Table  continued  on  Page  99^' ^ 


(Table  continued  from  page  98) 

Temporarily  Coefficient 

Unit  of  permissible  of  con- 

No.  Indices  measure  Standard  value  Length,  version 

m 

8  Average  mean 
square  of  three 
maximum  discon¬ 
tinuities  when 
X' e  O.U  micro¬ 
sec,  not  more 

than  ohm  0.1i2  0.6  repeater 

section 

9  'When  measuring 
a  section  where 
1  <='  1.7  to  2  km, 
and  (  **  0.12  micro¬ 
sec,  not  more 

than  ohm  0.I|.2  0.6  repeater 

1.7-2  km 

Standards  for  the  electrical  characteristics  of  the  balanced 
circuits  of  service  communications  are  given  in  Table  U. 


TABLE  h 

STANDARDS  FOR  ELECTRICAL  CHARACTERISTICS  OF  SERVICE  COMMUNICATIONS 

CIRCUITS 


Unit  of  Standard 

No.  Indices  measure 

1  Nominal  value  for  characteristic 
resistance  at  both  ends  of 
repeater  section  of  coil-loaded 
circuit  when  frequency  is  800 

cycles  ohm  II46O 

2  Deviation  of  characteristic 
resistance  of  coil-loaded 
circuit  from  nominal  value, 
within  limits  no  greater 

than  0/0  +15 

(Table  continued  on  Page  100) 
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(Table  continued  from  Page  99) 


Unit  of 

Standard 

Indices 

measure 

Shielding  of  circuit  from  cross¬ 
talk  at  receiving  end  with  fre¬ 
quency  of  800  cycles  for  coil- 
loaded  and  non- coil-loaded  cir¬ 
cuit,  not  less  than 

nep 

7 

Equivalent  attenuation  of  cir¬ 
cuit  at  frequency  of  8 00  cycles, 
not  greater  than 
a)  for  coil-loaded  circuit 

nep/km 

0.025 

b)  for  non- coil-loaded  circuit 

nep/km 

0.065 

Asymmetry  of  circuit  relative 
to  ground  with  frequency  of 

800  cycles  for  coil-loaded  and 
non- coil-loaded  circuit,  not 
less  than 

nep 

7 

III.  REGULATIONS  GOVERNING  INSPECTION 


6.  Testing  of  assembled  cables  at  a  repeater  section  must  be 
carried  out  from  the  hermetically- sealed  sleeves  on  coaxial  pairs  and 
from  the  cable  junction  boxes  of  balanced  quads  after  the  completion 
of  construction  and  installation  operations  on  that  section. 

7.  All  cables  at  each  repeater  section  must  be  tested  for 
conformance  to  the  electrical  characteristics  set  forth  in  Tables 
1-Ii. 

8.  All  tests  must  be  made  on  repeater  sections  in  conformance 
to  a  technical  plan  individually  for  each  communications  system.  For 
example,  for  coaxial  pairs,  tests  are  to  be  made  on  a  section  of 
system  K-1920  (6|^0.3  km)5  for  service  communications  circuits,  over 
non- coil-loaded  circuits,  on  a  section  between  If  amplifiers j  for  a 
service  communications  circuit  on  coil-loaded  pair,  on  a  section  be¬ 
tween  GUP’s j  for  signal  cores,  on  a  section  on  which  a  signal  core  is 
active  or  on  a  section  between  junction  boxes  of  adjacent  NUP's. 

9.  All  results  of  measuring  insulation  resistance  between  con¬ 
ductors,  the  insulation  resistance  between  conductors  and  ground,  the 
resistance  of  conductors  and  equivalent  attemiation  of  circuits  carry¬ 
ing  high  frequency,  which  are  derived  at  some  temperature  other  than 

+  20°  C,  must  be  converted  to  +20°  C. 
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10.  Each  circuit  is  tested  for  shielding  from  crosstalk  with 
respect  to  all  circuits  along  which  it  is  planned  to  transmit  a  range 
of  frequencies  coinciding  with  the  range  of  frequencies  in  the  cir¬ 
cuit  being  checked.  A  test  for  shielding  on  the  receiving  lead  must 
be  made  relative  to  all  If  service  communications  circuits. 

11.  If  the  testing  brings  out  even  one  index  which  does  not 
satisfy  the  standard,  the  cable  section  is  to  be  rejected  and  approved 
only  after  the  defect  is  removed. 

12.  Electrical  measurement  records  are  to  be  made  out  in  com¬ 
plete  conformance  with  the  instructions,  as  amended,  of  the  Ministry 
of  Comraiinications  for  certifying  communications  cable  facilities. 


IV.  TEST  METHODS 


13.  Insulation  resistance  between  each  conductor  and  all  other 
conductors  connected  to  ground,  or  between  separate  conductors,  is  to 
be  measured  by  the  comparison  method.  Measuring  battery  voltage  should 
be  within  100  to  ?00  v,  and  readings  on  the  galvanometer  should  be 
made  after  current  has  been  allcfiJed  to  flow  for  one  minute.  Soil 
temperature  on  the  day  of  measuring  the  cable  should  be  determined  by 
inquii’ing  at  the  nearest  weather  station,  or  at  least  by  checking  the 
average  curve  for  seasonal  temperature  changes.  Conversion  of  the 
measured  resistance  of  insulation  to  the  equivalent  for  20°  C  can 
be  done  with  the  formula 


^20  "  ^ 

1  +  aj^  (t-20) 


in  which  is  the  measured  resistance  of  insulation  at  temperature  t° 
is  the  temperature  coefficient  of  insulation  resistance, 
equal,  for  paper,  to  -0. 060. 

lli.  The  resistance  of  conductors  and  the  ohmic  as3mimetry  of 
conductors  are  measured  by  the  ground  loop  method.  Conversion  of  the 
measured  resistance  of  conductors  to  that  for  20°  0  is  done  by  using 
the  formula  given  in  par  13.  The  temperature  coefficient  of  the 
resistance  of  copper  cores  is  +O.OOUO. 

15).  The  breakdown  of  insulation  is  checked  by  means  of  d-c 
equipment.  Tests  are  made  for  2  minutes. 

16.  The  input  resistance  of  a  circuit  is  measured  with  an  a-c 
differential  bridge  or  xjith  a  visual  meter  for  measuring  the  modulus 
of  input  resistance.  Deviation  of  characteristic  resistance  from  the 
nominal  value,  in  percent,  is  computed  from  the  formula 


[Zsk  -  Zsnl  .  100^ 

f-ZiH - 3 


y 
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where  is  the  measured  value  of  input  resistance; 

Zgn  is  the  nominal  value  for  impedance  at  a  given  frequency. 

17.  The  discontinuity  of  coaxial  pairs  is  measured  by  a  pulse 
meter  with  a  pulse  length  of  O.U  microsec.  (at  0.1  of  the  height 
from  the  base  pulse).  The  discontinuity  value  in  ohms  is  determined 
by  a  calibration  curve  of  the  pulse  meter  in  accordance  with  the  in¬ 
structions  attached  to  it. 

18.  The  equivalent  attenuation  of  a  circuit  is  measured  by  the 
comparison  method  using  an  attenuation  box  or  an  attenuation  meter. 

The  circuit  being  measured  and  the  attenuation  box  must  be  loaded  to 
the  characteristic  resistance.  The  conversion  of  the  equivalent 
attenuation  of  a  circuit  to  that  for  a  temperature  of  20°  C  is  done  by 
using  the  formula 

bor,  = 

where  b^  is  the  measured  attenuation  at  temperature  t®; 

■  Clis  the  temperature  coefficient  of  attenuation  which,  for 
circuits  with  paper  insulation  at  a  frequency  of  8 00  cycles  and  at  all 
frequencies  in  the  If  range,  is  O.OOli;  and  for  coaxial  pairs  in  the 
frequency  range  above  300  kc  is  0.002. 

19.  Shielding  of  a  balanced  circuit  from  crosstalk  on  the 
receiving  lead  is  measured  by  the  comparison  method  and  is  computed  by 
means  of  the  following  formula: 

a)  when  the  measurement  is  of  circuits  with  transmissions  going 
in  one  direction  only 

^0  “  \eas  ^1  -  (Pi  -  P2)  -  I  In  ^ 

Zs2 

b)  when  the  measurement  is  of  circuits  with  transmissions  going 
in  opposite  directions 

^0  “  ®meas  "  ^^1  ”  P2)  "  a 

Zs2 

In  these  formulas,  B^jg^s  value  read  directly  on  the 

crosstalk  attenuation  meter  box; 

b^  is  the  equivalent  attenuation  of  the  influencing  circuit; 

Py  is  the  level  set  by  the  plan  at  the  transmitting  or  receiving 
end  of  a  circuit  subject  to  influence; 

P2  is  the  level  set  by  the  plan  at  the  transmitting  end  of  the 
influencing  circuit; 

Zsl  and  Zg2  are  the  characteristic  resistance  of  circuits  cor¬ 
responding  to  the  influencing  circuit  and  the  circuit  subjected  to 
influence  respectively. 
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20.  Crosstalk  attenuation  at  the  near  fend  and  shielding  at  the 
far  end  when  there  is  interaction  between  coaxial  pairs  is  measured  by- 
means  of  the  comparison  method  using  a  non- symmetrical  attenuation  box 
for  the  frequency  range  under  measurement. 

21.  Asymmetry  of  a  circuit  for  alternating  current  relative  to 
ground  is  measured  by  the  comparison  method  and  is  computed  bg^  “  \eas. 
A  single- conductor  circuit  made  up  of  conductors  of  the  circuit  being 
checked  and  of  the  lead  sheath  is  used  as  the  influencing  circuit. 


V.  EXTENT  OF  MEASUREMENTS 


22.  Electrical  measurements  of  conductors  and  circuits  for 
cables  for  assembled  repeater  sections  must  be  made,  as  a  rndniraum, 
as  follows: 

A.  Direct  current. 

1.  Insulation  resistance  measurement: 

a)  coaxial  pairs — lOO^  (all  pairs )j 

b)  conductors  and  circuits  in  balanced  quads — 100^ 

2.  Conductor  resistance  measurements: 

a)  coaxial  pairs — 100^ j 

b)  symmetrical  quads— 100^. 

?.  Measurement  of  the  difference  in  resistances  (of  the  ohmic 
asymmetry  of  circuits  in  service  communications  for  s-ymmetrical  quads — 
100^). 

h.  Tests  for  electrical  insulation  breakdown  point: 

a)  coaxial  pairs — 100^, 

b)  between  return  conductors  of  coaxial  pairs — 100^, 

c)  for  conductors  of  symmetrical  quads — 100^,  except  for  coil- 
loaded  circuits  and  conductors  used  for  low-pressure  warning  signal 
equipment. 

B.  Alternating  current. 

1.  Measurement  of  the  discontinuity  of  coaxial  pairs  with  a 
pulse  meter  at  both  ends  of  a  repeater  section — 100^. 

2.  Measurement  of  input  resistance: 

a)  of  coaxial  pairs— each  coaxial  pair  at  both  ends  of  a  repeater 
section  in  a  range  of  from  300  kc  to  9  Me  using  a  visual  meter  for 
measuring  the  modulus  ofinput  resistance. 

Note.  Until  visual  meters  are  manufactured,  input  resistance 
may  be  measured  with  a  differential  bridge.  Measurements  may  be  made 
at  each  end  of  a  repeater  section  only  for  one  coaxial  pair  having  a 
maximum  discontinuity  on  the  first  half  of  the  pulse  characteristic. 

b)  of  symmetrical  coil-loaded  circuits — from  both  ends  of  a 
section  between  OUP’s  at  frequencies  of  300,  UOO,  600,  800,  1000, 

1200,  1600,  2000,  2^00,  and  3000  cycles. 


3.  Measurement  of  equivalent  attenuation; 

a)  of  one  coaxial  pair  having  the  maximum  value  for  discontinuity, 
at  each  repeater  section  throughout  a  frequency  range  of  300  to  300 
kc,  every  ^0  kcj  in  the  range  of  500  to  1,000  kc,  every  100  kcj  in  the 
range  of  1,000  to  9,000  kc,  every  200  kc. 

h)  of  a  symmetrical  coil-loaded  circuit  and  one  non- coil-loaded 
ciraiit  at  a  frequency  of  800  cycles. 

U.  Measurement  of  the  shielding  of  circuits  from  crosstalks 

a)  from  crosstalk  between  coaxial  pairs  on  transm.itting  and 
receiving  leads,  at  frequencies  of  100,  200,  300,  I4.OO,  and  300  kc  at 
each  repeater  section  for  any  two  combinations;  between  diagonal 
and  adjacent  pairs  in  both  directions  along  a  repeater  section  for 
20^  of  the  repeater  sections. 

b)  shielding  of  symmetrical  circuits  at  a  frequency  of  8 00 
cycles  for  all  combinations  of  service  communications  pairs. 


APPENDIX  2B 


STANDARDS  FOR  THE  ELECTRICAL  CHARACTERISTICS  OF  HF  CABLE  CIRCUITS 
OF  BALANCED  DESIGN  FOR  REPEATER  SECTION  SYSTEMS  K-60  and 


AT  T« 

+20®  C 

Frequency 
of  cur¬ 

standard 

Characteristic 

Unit  of 

rent 

measure 

measured 

Resistance  of  insulation  between 
each  core  and  remaining  cores  con¬ 
nected  to  grounded  sheath,  not  less 

megohms 

d-c 

10,000 

than 

km 

Resistance  of  core  pairs,  not 
more  than 

ohm 

d-c 

km 

diameter  of  core — 0.9  inni 

57.0 

diameter  of  core — 1.2  mm 

32.8 

diameter  of  core— l.U  mm 

Difference  of  resistance  for 

23.8 

cores  in  telephone  circuits 
with  length  of  section  1  km, 
not  more  than 

ohm 

d-c 

diameter  of  core — 1.2  mm 

1.6 

diameter  of  core — l.U  mm 

Electrical  breakdown  point 

1.2 

of  insulation,  not  less  than 

eff,  V  d-c 

a)  between  all  cores  except 
signal  cores  connected  with 
each  other  and  with  grounded 


sheath  1,^00 

b)  between  all  cores  a  from  one  end, 

and  from  all  cores  b,  from  the  other  1,000 

c)  between  all  signal  cores  connected 

to  ■  each  other  and  to  grounded  sheath  ^00 

Shielding  of  circuits  at  far  end, 

not  less  than  nep  For  whole  8.^-8. 9 

frequency  nep  for 

range  from  2o|  of 

10  to  2^0  kc  circuit 

in  a  K-60  combina- 

section,  and  tions. 


from  10  to  110 

(Table  continued  on  Page  106) 
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(Table  continued Page  105) 


frequency 
of  cur¬ 

Standard 

Characteristic 

Unit  of 

rent 

measure 

measured 

kc  in  a 

Temporarily 

K-2k 

for  1  X  h 

section 

cables:  8.U 
to  8,7  nep 
for  20^  and 
8.8  nep  for 
80^  of  cir¬ 
cuit  com¬ 
binations 

Crosstalk  attenuation  at  near 
end,  not  less  than 

nep 

Through- 

7.0  nep 

out  entire  At  each  end. 

frequency 

a  section 

range  from 

in  one- cir¬ 

10  to  250 

cuit  com¬ 

kc  in  a 

bination  for 

K-60  sect¬ 

U  X  U  cable. 

ion,  and 

and  in  two- 

from  10  to 

circuit  com¬ 

110  kc  in 

binations 

a  K-2k 

for  7  X  U 

section 

cable,  is 

permissible. 
For  greater 
capacitance , 
the  value 
6.7  nep  is 
permissible 
on  condition 
that  half 
the  total 
values  in 
any  combina¬ 
tion  of  cir¬ 
cuits  at  a 
given  fre¬ 
quency  is 
not  less 
than  7,0  nep. 
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ANGLE  OF  NATORAL  SLOPE  OF  SOIL 


Soil  moisture 


Soil 

Dry 

koist 

Wet 

Coarse  sand 

30° 

320 

27° 

MeditiTn  sand 

28° 

350 

25° 

Fine  sand 

250 

itO° 

20° 

Loam  (foundry) 

15° 

Humus 

Ii0° 

35° 

25° 

Clayey  soil 

50° 

itO° 

30° 

LIMITS 

OF  NONSTABLE  SOIL  (EXTENT  OF  AB  OR  DF) 

Angle 

2  of  natural  slope 

Depth  of  ditch,  m 

15° 

20° 

25°  30° 

35°  itO° 

it5° 

50° 

Limits  of  nonstable  slope 

1.0 

3.7 

2.7 

2.5  1.7 

i.it  1.2 

1.0 

0.8U 

1.25 

h.7 

3.U 

3.1  2.2 

1.8  1.5 

1.3 

1.1 

1.50 

5.6 

h.l 

3.7  2.6 

2.1  1.8 

1.5 

1.3 

1.75 

6.5 

1;.8 

it. 3  3.0 

2.5  2.1 

1.8 

1.5 

2.0 

7.5 

5.5 

it. 9  3.5 

2,9  2.U 

2.0 

1.7 

2.5o 

9.3 

6.9 

6.2  it. 3 

3.6  3.0 

2.5 

2.1 

3.0 

11.2 

9.2 

7. it  5.2 

it.3  3.6 

3.0 

2.5 

-  108  - 


APPENDIX  ii 


Approved  by  Decree  of  the  Council 
of  Ministers  USSR,  No.  577, 
dated  6  February  19h9- 


REGULATIONS 

FOR  THE  INSTALLATION  AND  MAINTENANCE  OF  TELEPHONE  AND  TELBGRAHI  LINES 
OF  THE  MINISTRY  OF  COMMUNICATIONS 


1.  These  regulations  are  disseminated  for  all  telephone  and 
telegraph  overhead  and  cable  lines  of  the  Ministry  of  Communications 
existing,  planned,  or  under  construction. 

2.  Telephone  and  telegraph  lines  of  the  Ministry  of  Communica¬ 
tions  include  overhead  communications  linesj  overhead,  underground, 
and  underwater  communications  cablesj  cable  huts;  pole  crossings; 

and  sei*vice  and  living  quai-t-ers  for  line  technicians. 

3.  The  Ministry  of  Communications  reserves  the  right  to  install 
and  maintain  telephone  and  telegraph  communications  lines  at  all  land 
sections  including  strips  bordering  railroads  and  highways  and  along 
railroad  and  other  bridges.  The  installation  and  modernization  of 
telephone  and  telegraph  lines  in  the  strip  bordering  highways  and 
railroads  are  performed  in  every  instance  subject  to  the  permission 

of  railroad  and  highway  authorities  and  after  clearing  with  them  the 
proposed  plans. 

U.  For  the  construction  and  operational  servicing  of  telephone 
and  telegraph  communications  lines,  a  one-meter  strip  around  over¬ 
head  line  supports  is  reserved  in  addition  to  the  area  occupied  by 
these  supports. 

This  paragraph  of  the  present  regulations  does  not  refer  to 
telephone  and  telegraph  lines  laid  or  to  be  laid  in  the  strip  adjoin¬ 
ing  highway  and  railroad  thoroughfares  nor  to  the  sections  of  these 
lines  within  city  limits. 

5.  The  land  areas  for  the  construction  of  work  and  living 
quarters  on  overhead  runs  and  cable  communications  lines  fall  outside 
the  highway  and  railroad  right-of-way  strips  by  a  distance  of  not  more 
than  100  m  from  the  communications  line  runs. 

Land  areas  belonging  to  collective  farms,  state  farms,  and  sub¬ 
sidiary  organizations  of  the  enterprises  and  institutions  of  all  mini¬ 
stries,  departments,  and  organizations  of  the  USSR  and  the  Union 
Republics  may  be  set  aside  for  this  purpose  only  ThLth  the  permission 
of  the  Council  of  Ministries  USSR. 
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6.  For  the  maintenance  and  normal  upkeep  of  communications 
facilities  on  overhead  and  cable  communications  lines,  a  restricted 
area  is  established. 

7.  The  restricted  area  is  that  section  of  land  along  over¬ 
head  and  cable  communications  lines  defined  by  straight  parallel  lines 
running  from  the  outside  conductors  and  from  the  cable  runs  to  a 
distance  ofs 

a)  from  outside  conductors  in  nonpopulated  areas,  2  m  on  each 

sidej 

b)  1  m  on  both  sides  of  a  cable  run, 

8.  The  land  area  in  a  restricted  zone  is  not  to  bo  exempted 
from  agricultural  purposes  by  those  normally  using  it.  Line  repair 
personnel  of  the  Ministry  of  Communications  have  the  right  to  enter 
this  area  without  hindrance  and  to  carry  out  repair  operations  along 
cable  runs  in  the  restricted  zone. 

9.  In  the  restricted  zone  of  overhead  and  cable  lines  of  the 
Ministry  of  Communications,  it  is  forbidden 

a)  to  put  up  any  building  and,  without  the  written  permission 
of  authorities  of  the  Ministry  of  Communications,  to  perform  any  sort 
of  construction  work,  earthwork,  or  installation  work  whether  of  a 
permanent  or  temporary  nature j 

b)  to  plant  trees  without  the  consent  of  authorities  of  the 
Ministry  of  Communicationsj 

c)  to  install  the  communications  lines  of  other  departments, 
overhead  and  cable  networks,  or  other  line  conduits  without  the  per¬ 
mission  of  the  Ministry  of  Communications j 

d)  to  set  up  grain  stacks,  haystacks,  turf  piles,  lumber,  etc., 
field  camps,  enclosures,  grazing  areas  for  horses  and  cattlej  to  make 
fires j  to  use  such  zone  as  a  dumping  area  or  for  the  dumping  of  slagj 
to  use  as  a  shooting  range. 

On  underground  communications  cable  runs  it  is  forbidden  to 
drop  heavy  loads  (over  5  t)  and  to  pour  liquids  containing  acids, 
salts,  and  alkaline  substances. 

Mote.  The  restricted  zone  of  overhead  lines  in  the  right-of- 
way  along  highways  and  railroads  may  be  used  for  railroad  and  highway 
agencies  for  their  own  purposes  without  the  consent  of  communications 
organizations,  but  with  the  strict  observance  of  the  present  regula¬ 
tions. 

The  restricted  zone  for  underground  communications  cables,  on 
the  other  hand,  may  not  be  used  without  prior  agreem.ent  from  agencies 
of  the  Ministry  of  Communications. 

10.  It  is  forbidden  to  drop  anchorj  set  up  wharves,  watering 
places,  and  fish  preserves j  or  engage  in  dredging  operations  (with¬ 
out  the  consent  of  the  authorities  of  the  Ministry  of  Communications) 
along  underwater  river-cable  crossings  within  a  restricted  area  indica¬ 
ted  by  signs  placed  100  m  from  the  cable  on  both  sides. 
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11  At  the  intersections  of  telephone  and  telegraph  coramanica- 
tions  lines  vdth  highways  and  railroads,  with  navigable  rivers  and 
streams  canals,  areas  belonging  to  industrial  concerns,  as  well  as 
the  approaches  to  civil  and  military  airfields,  the 

the  Ministry  of  Communications  building  or  using  the  line  in  questi^ 
mst  conclude  an  agreement  with  the  appropriate  ^  f 

defining  the  right-of-way  and  other  technical  safety 

the  way  the  communications  lines  are  to  be  used,  so  that  their  sale  y 

and  protection  will  be  assured.  j  ^  nns  for 

12  For  c3.rrYing  out  construction  und  repair  opers.  y 
periodic  inspections  of  communications  lines,  construction  and  opera- 
tioi  crews  and  line-repair  personnel  of  the  Ministry  of  Communications 
have  the  right  to  use  the  strip  of  land  in  the  restricted  zone 
required.  The  inspection  of  the  lines  and  emergency  and  routine  repair 
of  the  lines  are  to  be  carried  on  without  hindrance  and  do  not  require 
prior  agreement  from  any  institution  or  organization.  _ 

In  all  other  instances,  the  operations  of  communications  organi 

zations  are  subject  to  prior  agreement.  -n  ,TV-5r.>, 

13.  All  organizations  (except  highway  and  railroad)  which, 
because  of  the  nature  of  their  activity  or  because  of  their  location, 
must  carry  on  operations  near  the  restricted  zone  of  communications 
lines  whiJh  are  likely  to  cause  damage  to  overhead  lines,  ’to  con¬ 
ductors  and  communications  cables  (detonations,  quarr^ng,  f 
pouring  water,  building,  demolition,  erection  or  repair  o'  any 
of  structure  and  facility,  etc.),  are  obliged  to  make  ^  .  .  . 

arrangement  with  the  appropriate  oblast,  kray,  or  republic  administra 
tions^of  the  Ministry  of  Communications,  outlining  the  manner  in  whic. 
these  operations  are  to  be  conducted,  the  time  and  place  for  the 
operations,  as  well  as  all  steps  to  be  taken  in  order  to ^^arantee  the 
security  and  safety  of  line  and  cable  communications  facilitie  . 

The  protection  of  communications  lines  in  places  where  operations  oi 
this  sort  are  in  progress  is  to  be  provided  for  by  the  construction 
organizations  in  accordance  with  the  technical  specifications  ^  ^ 
Ministry  of  Communications  upon  orders  of,  and  under  the  supervision 

of,  a  representative  of  the  latter.  _  + 

lU.  Plans  for  constructing  cominunications  lines  for  uhe  beneiit, 
of  organizations  not  a  part  of  the  Ministry  of  Communications  outside 
the  right-of-way  of  railroads?  wood  preserves?  factory,  port  ana 
industrial  lands?  the  territory  of  state  fairnis?  air  etc., 

must  be  drawn  up  in  conformance  with  the  regulations  for  the  construe-^ 
tion  of  communications  lines  of  the  Ministry  of  Communications  and  must 
be  cleared  with  this  Ministry.  ^ 

1$.  The  selection  of  runs  for  constructing  power  lines,  com¬ 
munications  and  radio  broadcast  lines,  signal  lines,  for  traffic 
control  and  blocking  lines?  as  well  as  measures  for  the  protection  of 
these  lines  from  interference  and  harmful  influences  when  they 
parallel  or  when  they  intersect  overhead  lines  and  cable  lines  ol  tne 
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Ministry  of  Communications,  must  be  cleared  with  the  latter.  Also 
subject  to  clearance  with  the  Ministry  are  runs' put  dcwn  in  connection 
■with  the  construction  of  electrified  railroads  (including  streetcars) 
and  protection  devices  against  stray  currents,  as  required  by  inter¬ 
departmental  regulations. 

16.  The  width  for  a  cut-through  in  forest  areas  is  determined 
after  consideration  of  the  regulations  and  instimictions  regarding  the 
forest  economy  and  forest  fire  protection  as  follows: 

a)  in  stands  of  low-growing  trees  which  do  not  exceed  hm  in 
height,  the  ■width  of  the  cut- through  should  not  be  less  than  the 
distance  between  the  outside  lines  plus  Urn  (2m  on  each  side  of  the 
outside  lines  to  the  tree  branches); 

b)  in  stands  where  the  height  is  greater  than  Urn,  the  width  of 
the  cut- through  is  determined  to  be  the  distance  between  the  outside 
lines  of  the  communications  lines  plus  6m  (3  m  on  each  side  of  the 
outside  lines  to  the  tree  branches),  and  in  some  instances,  the  width 
■will  be  equal  to  the  height  of  the  "trees  growing  on  the  edge  of  the 
cut-through. 

Mote;  1.  When  a  communications  line  passes  through  parks, 
orchards,  and  reservations,  a  narrower  cut-through  is  permissible  by 
special  arrangements  with  the  Institutions  or  organizations  concerned. 

2,  The  cut- through  passageway  in  forests  for  coinmunications 
lines,  as  well  as  the  restricted  zones,  must  be  maintained  in  a  fire- 
secure  state  by  the  line-technicians  of  the  Ministry  of  Communications. 

3.  When  a  cut-through  is  to  be  made  across  steppes,  water 
preservation  areas,  and  anti-erosion  wood  belts,  it  should  be  done 
■with  the  least  possible  damage  to  the  plants  or  trees  so  that  the 
protection  they  afford  can  continue  to  be  utilized.  In  particular, 
the  ground  should  not  be  cleared  of  cut  brush  and  undergro'wth,  and 
stumps  should  not  be  rooted  cu'fc  from  crumbly  soils,  on  steep  slopes, 
and  in  places  where  the  soil  is  likely  to  be  washed  awa^/.  Cut- 
throughs  in  plantings  arranged  in  narrow  rows  in  the  direction  of  the 
communications  lines  should  be  avoided,  and  made  outside  the  rows 
instead. 

17 .  If  in  the  course  of  the  routine  maintenance  of  communications 
lines,  in  state  forest  stands  trees  are  discovered  which  threaten  to 
fall  on  the  lines,  repair  technicians  should  cut  them  down  at  once 
after  prior  clearance  ■with  the  appropriate  lumber  authorities. 

Without  consent  repair  technicians  of  the  Ministry  of  Communica¬ 
tions  have  the  right  to  cut  off  tree  branches  for  the  purpose  of  main¬ 
taining  the  proper  dimensions  of  the  cut-through. 

18.  In  case  of  damage  to  communications  linos  which  pass 
through  wood  stands,  individual  trees  may  be  cut  down  upon  consent  of 
the  appropriate  lumber  authorities  in  order  to  remove  the  damage  at 
those  places  adjoining  the  communications  line  runs. 
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Note.  After  the  trees  have  been  cut  doim  for  the  purpose  of 
eliminating  damage  both  along  the  run  and  outside  of  it,  repairraen  are 
to  clear  the  area  of  cuttings. 

19.  Agencies  of  the  Ministr3''  of  Communications  are  permitted 
to  construct  roadways,  bridges,  brushwood  roads,  and  such  other 
faciliti.es  along  the  cut-through  as  are  necessary  for  the  maintenance 
of  the  lines. 

20.  Authorization  to  undertake  earthwork  operations  and  excava¬ 
tions  to  a  depth  of  more  than  0.3m  when  it  is  necessary  to  cut  through 
pavement  and  sidewalks  within  city  and  village  limits  having  cable 
networks  of  the  Ministry  of  Communications,  may  be  granted  by  local 
soviets  of  workers’  deputies  and  by  individual  persons  only  after 
prior  agreement  xjith  administrations  or  local  agencies  of  the  Ministry 
of  Communications, 

21.  When  any  organization  engaged  in  earthwork  operations  dis¬ 
covers  an  underground  cable,  it  must  stop  work  in  the  area  of  the  cable 
and  inform  the  nearest  agency  of  the  Ministry  of  Communications  at  once. 

22.  Representatives  of  agencies  of  the  Ministry  of  Comimmi ca¬ 
tions  should  be  issued  special  passes  by  the  organizations  concerned 
for  the  purpose  of  making  inspections  of,  and  for  operations  on, 
telephone  and  telegraph  communications  lines  passing  through  closed- 
off  zones,  railroad  bridges,  tunnels,  etc. 

23.  All  organizations  and  individuals  are  forbidden  to s 

a)  put  up  conductors  on  telephone  and  telegraph  lines  of  the 
Ministry  of  Communications  without  the. knowledge  and  authorization  of 
its  agencies j 

b)  to  erect  crossovers  for  high-voltage  and  illumination  con¬ 
ductors,  antennas,  and  other  conductors,  or  to  attach  them,  without  the 
consent  of  local  administrations  of  the  office  of  the  Ministry  of 
Communications  j 

c)  to  cut  down  trees  on  runs  of  telephone-telegraph  lines 
without  the  consent  of  the  agencies  of  the  Ministry  of  Communi cations j 

d)  to  do  anything  that  might  cause  damage  to  or  disrupt  normal 
communications  activities,  for  examples  sawing  down  posts,  supports, 
attachments;  tearing  off  conductors  and  guy  wires;  throwing  foreign 
objects  on  the  wires  (wire,  kites,  hoops,  etc.);  throwing  snow  down 
from  a  roof  onto  conductor  lines;  breaking  insulations;  connecting 
anything  to  communications  lines;  removing  wire  clamps  on  posts; 

e)  to  climb  posts,  to  attach  any  object  whatever  to  conductors, 
to  open  manhole  covers  on  cable  wells,  to  open  cable  boxes  and  cabinets, 
to  destroy  or  damage  measurement  signs. 

2k,  Enterprises,  organizations,  collective  farms,  and  house- 
management  offices  on  whose  territory  communication  lines,  conductors, 
underground  cables,  and  overhead  cables  pass,  must  take  precautionary 
measures  during  repair  work,  building  operations,  wrecking  operations, 
erection  work,  and  other  community  projects  to  assure  that  agencies 
of  the  Tfi-nistry  of  Communications  are  given  ample  warning. 


-  113  - 


Highway  and  railroad  agencies  may  work  within  the  limits  of 
their  right- of -waj/  without  informing  agencies  of  the  Ministry  of 
Communications,  but  they  must  observe  the  regulation  precautions  and 
assume  responsibility  for  protecting  telephone  and  telegraph  lines. 

25.  When ^telephone  and  telegraph  lines  are  damaged  from 
natural  causes  (ice,  floods,  drifting  ice,  hurricanes,  etc.),  the 
executive  committee  of  the  oblast,  rayon,  city,  or  village  so^riet  of 
workers'  deputies  must  at  once  furnish  assist^ce  to  the  agencies  of 
the  Ministry  of  Communications  for  the  purpose  of  re-establishing 
disrupted  communications  and  assigning  a  working  crew  arid  transporta¬ 
tion  facilities  xath  payment  at  established  prices. 

26.  Police  agencies  must  render  full^ cooperation  to  representa¬ 
tives  of  the  Ministry  of  Commiinications  in  all  cases  of  violation  on 
the  payb  of  construction  organizations  or  individuals  of  regulations 
regarding  the  protection  of  overhead  and  cable  communications  lines. 

27 .  Persons  guilty  of  disrupting  normal  telephone  and  tele¬ 
graph  communications  activities  or  of  damaging  line  and  cable  communica¬ 
tions  facilities  will  be  prosecuted  under  administration  procedures  on 
the  basis  of  the  decrees  of  the  local  soviets  of  workers'  deputies, 

In^  case  of  premeditated  damage  and  vandalism  perpetrators  will  be 
tried  according  to  existing  criminal  procedures. 

regulations  with  respect  to  safeguarding  communications 
lines  are  also  applicable  to  the  communications  lines  of  other  mini¬ 
stries  and  departments 


H.  Psurtsev,  Minister  of 
Communications  USSR 


APPENDIX  5 

TABLE  OF  THE  EQUIHIENT  WITH  TR/INSFORTATICU  FACILITI5S  AND  MACHINERY 
OF  ORGANIZATIONS  USING  THE  CABLE  LINES  OF  INTERURBAN  TELETHONE 
AND  TELBGRAHi  CQMMDNICATiaNS 

Unit  of  Quantity  for 

Item  measiire  uSm  Km  MIT'  KU  Remarks 


1 

GAZ-69A  vehicles  unit 

1 

- 

- 

- 

2 

GAZ-65B  vehicles 

ft 

- 

1 

1 

1 

3 

GAZ-51  or  GAZ-63  vehicles 

ff 

1 

2 

1 

1 

h 

ZIL-150  or  ZIL  l5l  vehicles 

11 

1 

1 

1 

- 

5 

ZIS-355  vehicles 

fl 

- 

1 

1 

- 

6 

Vehicle  tank,  with  automatic 

intake 

ft 

1 

1 

1 

- 

7 

Bus  for  meter  laboratory 

n 

1 

- 

- 

- 

8 

Trailer,  dual-axle 

Tl 

1 

1 

- 

- 

9 

Trailer,  single-axle 

It 

1 

1 

- 

- 

10 

DT-5U  tractors 

T! 

1 

- 

1 

Completely 

fitted  out 

for  overland 

movement 

11 

S-80  tractors 

ft 

1 

- 

- 

- 

12 

ZhES-9  movable  electro¬ 

stations 

It 

1 

- 

- 

- 

13 

Lighting  units 

If 

- 

2 

2 

1 

lU 

ZIF-55  movable  compressors 

ft 

- 

1 

1 

- 

15 

Cable  trailers  (for  hauling 

cable 

It 

1 

1 

1 

“ 

16 

M-300  motor  pumps 

It 

- 

1 

1 

1 

17 

"Lyagushka"  hand  pumps 

tl 

- 

2 

2 

1 

18 

1-1,5  ton  hand  winches 

tl 

- 

1 

1 

1 

19 

Half-ton  block  and  tackle 

tt 

1 

1 

1 

20 

Jack-carriage  for  3  tons 

tl 

• 

1 

1 

1 

21 

BG-1  horizontal  drill 

It 

- 

1 

1 

- 

22 

Bi  circles 

tf 

- 

- 

- 

6 

23 

M-72  motorcycles  (with 

side-car) 

It 

- 

1 

1 

1 

2h 

Motor  boats 

tl 

1 

For  organizU' 

tions  with 

cable  cross¬ 

ings  over 

navigable 

rivers 

(Table  continued  on  Page  ll6) 
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(Table  continued  frott  Page  Il5) 


Unit  of  Quantity  for 

Remarks 

Ho. 

Item 

measure  UKM 

HKM  MKU 

KU 

25 

Skis 

unit 

6 

26 

3-ton  automatic  cranes 

"  1 

1 

- 

27 

Cable  riggers 

'»  1 

- 

- 

28 

Horses 

It 

h 

Completely 
fitted  out 
for  over¬ 
land 

movement- 
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APPENDIX  6 


STANDARD  LIST  OF  STAND-BY  EQDIHffiNT,  INCLUDING  TOOLS,  MATERIAiLS,  AND 
OTHER  ITEMS  FOE  EMERGENCY  REPLACEMENT  AND  FOR  PREVENTIVE 

MAINTENANCE  WORK 

Unit  of  Quantity  Remarks 

No.  Item  measure  For  KU  for  RVB 


1 

Cylinders  for  calcium 
chloride 

unit 

2 

2 

2 

5-liter  gasoline  cont¬ 
ainers 

2 

2 

20-liter  gasoline  con¬ 
tainers  (canisters) 

ti 

1 

1 

U 

Iron  water  pails 

M 

2 

2 

Iron  pails  for  heating 

fl 

1 

1 

6 

Soldering  pails 

II 

2 

3 

7 

Funnels 

1! 

2 

3 

8 

Concave  rairrors  in  case 

-  n 

2 

3 

9 

300-mm  locksmith  chisel 

ir 

2 

3 

10 

170-rnm  "  " 

1! 

2 

3 

11 

Tent  frames 

It 

2 

3 

12 

Soldering  torch  needles 

11 

10 

15 

13 

Oilcloth  (oiled  on  both 
sides) 

1! 

2  • 

'3 

111 

Steel  wedges 

TI 

1; 

U 

15 

Socket  wrench 

I! 

2 

3 

16 

Monkey  wrench 

11 

2 

3 

17 

Double-ended  wrenches, 

17,  19,  22,  21; 

11 

2 

3 

18 

Scoops  for  melting  solder 

11 

1 

1 

19 

Repairmen's  grapplers  (cla-ws/ 

1 

1 

20 

lO-kg  sledge  hammer 

II 

2 

2 

21 

Lateral  cutting  pliers, 
130~l50  mm 

11 

2 

3 

22 

Straight  "  " 

200  mm 

I? 

2 

3 

23 

1-liter  soldering  torch 

IT 

2 

3 

21; 

Half-liter  ”  " 

11 

2 

*3 

25 

Steel  measuring  tapes,  20 

m  » 

1 

1 

26 

3-meter  ladder 

11 

2 

3 

27 

Steel  crowbars 

n 

2 

3 

28 

Steel_  spades 

II 

6 

8 

29 

Steel  snow  shovels 

1! 

k 

6 

30 

Manometer,  3  atm 

11 

2 

2 

31 

Steel  folding  tapes 

11 

2 

3 

(Table  continue(i 

on  Page  118) 
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(Table  continued  from  Page  117) 


Unit  of  Quantity _  Remarks 


No. 

Item 

measure 

for  KU 

for  HVB 

32 

Handsets 

unit 

7 

6 

33 

Micrometer 

fi 

2 

3 

3li 

■  Hammers 

tt 

2 

3 

33 

Mallets 

!I 

2 

3 

36 

3-sided  files 

U 

2 

3 

37 

3-sided  smooth-cut  files. 

230  mm 

!» 

2 

3 

38 

3- sided  files,  l30  mm 

11 

3 

3 

39 

Hand  pumps  for  pumping  air 

into  cables 

11 

2 

3 

Uo 

Metal  hacksaws 

tl 

2 

3 

ill 

Cable  knives 

11 

2 

3 

1|2 

Repairmen's  knives 

11 

2 

3 

i|3 

Steel  drum  shafts,  70-80  mm 

11 

1 

1 

Uli 

Steel  drum  shafts,  U0-30  mm 

It 

1 

1 

1|3 

Steel  screwdrivers 

If 

2 

3 

i|6 

Repairmen's  tents,  2.3  x  3  m 

11 

2 

2 

li7 

Small  conical  tents 

If 

2 

3 

ii8 

Soldering  iron 

1! 

2 

3 

ii9 

"  "  ,  straight 

11 

2 

3 

30 

,  haTHTner- shaped  ” 

2 

3 

31 

Crosscnit  sax-r 

11 

1 

1 

32 

Plat-nosed  combination  pliers  " 

2 

3 

33 

Flat-nosed  pliers,  200  inm 

I) 

2 

3 

31i 

Duck-nosed  pliers,  150  rm 

11 

2 

3 

33 

Metal  hacksax^  blades 

11 

8 

12 

36 

Repairmen's  belts 

11 

1 

1 

37 

Iron  ^protvini" 

11 

1 

1 

38 

Saw  set 

11 

1 

1 

39 

Canvas  gloves 

pair 

20 

20 

60 

20-meter  tape  measure 

unit 

2 

3 

61 

First-aid  kit 

11 

1 

1 

62 

Repairmen's  case 

11 

2 

3 

63 

Tool  box 

11 

2 

3 

6ii 

Tamping  iron 

If 

2 

2 

63 

Magneto  telephone  set 

It 

2 

2 

66 

iK-c  bell 

11 

2 

3 

67 

Thermometer,  to  250  ^ 

11 

2 

3 

68 

Hand  vice,  tnm 

11 

1 

1 

69 

Carpenter’s  ax 

11 

2 

2 

70 

Humber  stencils 

set 

2 

71 

Flashlight,  pocket 

unit 

h 

6 

(Table  continued  on  Page  119) 


-  118  - 


(Table  continued  from  Page  118) 


Item 


Unit  of  Quantity 

measure  for  KU  for  WB 


Remarks 


"Letuchaya  mysh»"  flashlight  Unit 
Steel  brushes  " 

Portable  electric  li^ts  iriith 
cord  in  rubber  hose  ” 

Rubber  mats  " 

Felt  mats  " 

Goggles 

Universal  cutting  clamps 


Special  brackets 
Washer  mounters 
Templet 

Soldering  tongs 
Rubber  expansion  discs 
Short  pointed  scissors 
Crimping  tongs 


Sapper’s  scissors 
Control  unit 
"Petrovich"  unit 
Cable  shaper 
Revolving  clamps 
Hand  winch  for  1  ton 
Stick  tips 
Standard  guard  rail 
Threaded  rods  for  making 
channels 

Hemp  ropes,  12  mm 
Hemp  ropes,  18  mm 
Steel  cable  5/l8 
Level 

Flashlight  with  red  glass 
Cylinders 

Steel  housings,  ^0  pairs 
'»  "  100  pairs 

'I  "  300  pairs 

'»  "  600  pairs 

"  "  1200  pairs 

«  ",  transit,  50  pairs 

«  •'  100  pairs 


1! 

6 

8 

11 

2 

3 

It 

2 

3 

tl 

2 

3 

It 

2 

2 

1! 

8 

8 

11 

2 

2 

1) 

2 

2 

tl 

2 

2 

IT 

u 

h 

It 

2 

2 

11 

2 

2 

It 

2 

2 

It 

2 

2 

It 

1 

1 

11 

2 

2 

It 

1 

1 

11 

1 

1 

it 

1 

1 

It 

2 

2 

It 

i5o 

i5o 

m 

250 

250 

IT 

250 

250 

If 

25o 

250 

unit 

1 

1 

11 

2 

2 

It 

2 

1 

It 

2 

2 

It 

2 

2 

It 

2 

2 

11 

2 

2 

It 

2 

2 

It 

2 

2 

11 

2 

2 

for  installing 
coaxial  pairs, 

2.^2M 


for  installing 
coaxial  pairs, 

5/18 


(Table  continued  on  Page  120) 
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(Table  continued  from  Page  119) 


Unit  of 

Quantity 

Remarks 

No. 

Item  measure 

for  KU  for  HVB 

108 

Steel  housings,  300  pairs  Unit 

2 

2 

109 

”  "  600  pairs 

I! 

2 

2 

no 

"  "  1200  pairs 

II 

2 

2 

111 

Test  balloons,  82  mm 

tl 

2 

1 

112 

"  "  92  mm 

IT 

2 

1 

113 

Brushes  for  cleaning 

channels,  90  mm 

II 

2 

1 

Hi; 

ti  It  ti 

channels,  100  mm 

tl 

2 

1 

Materials 

1 

Gasoline,  1st  quality 

Uo 

ItO 

2 

Gasoline ,  commercial 

It 

200 

5o 

3 

Batteries  for  pocket 

flashlight 

unit 

10 

10 

h 

Cable  paper 

kg  ^ 

o.U 

O.I; 

5 

Rags 

M 

1.0 

1.0 

6 

Paper  cartridges 

unit 

7 

numbered  " 

based  on  cal¬ 

culation  for 

3  cable  sleeves 

of  maximum 

capacity 

8 

Rosin 

kg 

0.1 

0.1 

o 

y 

Granulated  calcium  chloride  " 

i;.0 

Il.O 

10 

Kerosene 

!1 

20 

20 

11 

Etching  hydrochloric  acid 

II 

0.05 

o.o5 

12 

Insulating  tape 

II 

0.5 

0.5 

13 

Lightbulbs 

unit 

3 

3 

Ik 

Material  for  filling  iron 

sleeves 

kg 

15 

15 

15 

Copper-aluminum  patch  cord  unit 

as 

required 

16 

Calico 

m 

1.0 

1.0 

17 

Cable  type  iron  sleeves 

unit 

2 

2 

18 

Coarse  thread 

kg 

O.Oi; 

o.oU 

19 

Copper  wire,  d=l.l;  mm 

ti 

0.3 

0.3 

20 

Galvanized  steel  wire. 

1.2-2  mm 

n 

0.3 

0.3 

21 

PRVPM  wire,  d=l,2  mm 

m 

3000 

3000 

22 

POS-30  wire 

kg 

6.0 

6.0 

23 

P0S-J4.0  wire 

ri 

0.5 

0.5 

2L 

Cable-type  lead  sleeves 

ti 

I; 

h 

25 

"Steorin” 

II 

0.2 

0.2 

(Table  continued  on 
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(Table  continued  from  Page  120) 


Unit  of 
measure 


kg 

unit 

It 

29  Copper  semisleeves,  70  x 

13.6  " 


30  Steel  semisleeves,  9h  x  17  " 

31  Ebonite  washers,  small  " 

32  "  "  large  " 

33  POS-60  solder  with  rosin  kg 
3k  Small  brass  compression 

rings  unit 

35  Steel  rings,  numbered  *' 

36  Large  brass  compression 

rings  " 


No.  Item 

26  Flux  for  soldering  or 
welding  aluminum  cores 

27  Dry  elements  3s  MVD 

28  Copper  bushings,  20  x  U 


Quantity  Remarks 


for  KU 

for  RVB 

0,05 

0.05 

8 

8 

16 

16 

32 

32  for  installing 
coaxial  pairs, 

2.52/9.1i 

32 

32 

96 

96 

16 

16 

0.2 

0.2 

6h 

6h 

16 

16 

32 

32  for  temporary 

patches  to 
coaxial  pairs, 
2.59/9.i4-  and 

5/18 


37  Flexible  coaxial  cable. 

RK-3  or  RK-1 

1! 

1800 

1800 

38  Thrust  bushings 

II 

10 

10 

39  Bi’ass  rings,  tinned  for 

attaching  half- sleeves 

II 

10 

10 

for  installing 

coaxial  pairs 

ij-O  Brass  rings,  tinned,  slit 

11 

10 

10 

Ul  Tinned  half- sleeves 

11 

10 

10 

^2  POS-60  solder  with  rosin 

kg 

10 

10 

h3  Copper,  tinned  plate,  0.5 

mm 

II 

5 

5 

liU  Bracket  bolts  with  nuts 

unit 

0.3 

U5  Beams,  diameter  20-25  cm 

m3 

0.01 

li6  Rope,  diameter  18  mm 

kg 

0.05 

U7  Rags  (waste) 

II 

0.3 

1+8  Petroleum  asphalt 

fl 

0.57 

i 

for  one 

1+9  Boards,  assorted 

m3 

0.01 

channel-kilo- 

50  Firewood 

1! 

0.05 

V 

>  meter  of  cable 

51  Ragbolts  for  angle  brack¬ 

conduit 

ets 

unit 

0.05 

1 

52  Iron,  assorted  kinds 

kg 

3.0 

/ 

(Table  continued 

on  Page  122) 
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(Table  continued  from  Page  121) 


Unit  of 

No.  Item 

measure 

^3  Gray  putty 

Kg 

5I4  Locks  for  manhole  wells 

unit 

55  Kerosene 

Kg 

56  Construction  bricks 

unit 

57  Manhole  well  bracket 

II 

58  Angle  bracket  for  manhole 

well 

It 

59  Iron  covers,  top 

II 

60  Iron  covers,  bottom 

II 

61  Gray  paint 

Kg 

62  Paint,  minimum 

II 

63  Iron  manhole  hatch  with 

covers 

unit 

61i  Drying  oil 

Kg 

65  Resin  fibre  packing 

11 

66  Concrete  blocks 

unit 

67  River  sand 

m- 

68  Wood  plugs 

unit 

69  Straight  steel  wire,  mm 

Kg 

70  Tar  paper  lining 

role 

71  Conduit  pipe 

m 

72  Cement 

Kg 

73  MKVP  cable 

m 

Quantity _ Remarks 


for  KQ 

for  KVB 

2.0 

0.3 

\ 

0.3 

\ 

\ 

15 

0.1 

0.1 

0.02 

0.1 

0.2 

0.86 

1 

1 

V 

/ 

0.01 

1 

1 

\ 

For  one 

channel-kilo- 

0.3 

\ 

meter  of  cable 

0.5 

\ 

conduit 

0.1 

\ 

0.01 

0.3 

\ 

\ 

o.ii 

\ 

j 

O.OOli 

0.5 

5.0 

i 

100 

500 

/ 
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APPMDIX  7 


STANDARD  LIST  OF  THE  MOST  NECESSARY  TOOLS  AND  MTERIALS  ISSUED  TO  A 
BPIGADE  AND  KEPT  IN  TOOL  GASES  (FOR  A  BRIGADE  OF  TWO  PERSONS) 

Unit  of  Quanti-ty  Notes 
No  Name  of  tool  or  material  measure 


1 

3-liter  gasoline  cans 

lanit 

2 

Fannel 

11 

3 

Concave  mirror  urith  case 

1! 

k 

300-mm  locksmith’s  chisel 

11 

5 

170-mm  "  ” 

IT 

6 

Soldering  torch  needles 

11 

7 

Oilcloth  (oiled  on  both  sides) 

11 

8 

Monkey  "wrench.  No.  2 

11 

9 

Socket  "wrench 

11 

10 

Double-ended  "wrench 

11 

11 

Lateral  cutting  pliers,  130-150  mm 
with  insulated  handles 

T1 

12 

Straight  cutting  pliers 

11 

13 

1-liter  soldering  torches 

11 

la 

Half-liter  ''  " 

11 

15 

Folding  rule 

11 

16 

Handsets 

11 

17 

Hammers 

11 

18 

Mallets 

11 

19 

3-sided  files 

11 

20 

Cable  knives 

11 

21 

Repairmen’s  knives 

11 

22 

Metal  hacksaws 

11 

23 

Screwdrivers 

It 

2k 

Solder  iron 

11 

25 

"  "  straight,  0.5  kg 

11 

26 

•'  "  "  ,  0.3  kg 

11 

27 

"  "  hammer- shaped,  0.3  kg 

11 

28 

Flat-nosed  pliers,  200  mm  with  in¬ 

sulated  handles 

11 

29 

Duck-nosed  pliers  with  insulated 

handles 

11 

30 

Hacksaw  blades 

11 

31 

Canvas  gloves 

pair 

32 

20-meter  tape  measure 

unit 

33 

First-aid  kit,  in  case 

11 

3h 

Magneto  telephone  set,  TAI-li3 

11 

35 

Pocket  flashlight 

11 

1 

1 

1 

1 

1 

2 

1 

1 

1  Load  coil  box 
type 

2 
2 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

3 

2 

1 

1 

1 

2 
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No  Name  of  tool  or  material 

36  Steel  brushes 

37  Rubber  mats 

38  Felt  mats 

39  Goggles 

UO  Gasoline,  highest  grade 
1|1  Batteries  for  flashlight 
U2  Cable  paper 
li3  Rags 

Uii  Paper  cartridges 

Paper  cartridges,  numbered 
li6  Rosin 

h?  Hydrochloric  etching  acid 
U8  Calico 

49  Coarse  thread 

50  POS-30  solder 

51  pos-Uo 

52  Universal  crimper-cutters 

53  Special  brackets 


Unit  of 
measure 
Unit 

II 

II 

II 

kg 

unit 

g 

II 

unit 

II 

g 

II 

m 

g 

kg 

It 

unit 

II 


5ii  Washer  mounter 

55  Templet 

56  Soldering  tongs 

57  Rubber  expansion  discs 
53  Short  pointed  scissors 

59  Copper  bushings,  20  x  U 

60  Copper  half-sleeves,  70  x  13.6 

61  Steel  half-sleeves,  9U  x  17 

62  Ebonite  washers,  small 

63  '*  ”  large 

6h  POS-60  solder  with  rosin 

65  Steel  rings,  numbered 

66  Large  brass  compression  rings 

67  Small  "  »'  It 

68  Squeezing  tongs 

69  Sapper I s  scissors 


II 

II 

11 

II 

It 

11 

II 

II 

II 

n 

kg 

unit 

II 

II 

II 

II 


Quantity  Notes 

1 

1 

1 

1 

5 

2 

50 

500 

200 

50 

20 

50 

0.3 

10 

5 

0.2 

1 

3  For  cables 
with  coaxial 
pairs,  2.52/ 
9. It 

1 

1 

1 

2 
1 
8 

16 

16 

li8 

8 

0.1 

8 

16 

32 

1 

1  For  use  with 
cables  hav¬ 
ing  coaxial 
pairs,  5/18 


(Table  continued  on  Page  125) 
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(Table  continued  from  Page  I2I4.) 


No  Name  of  tool  or  material 

70  Tlirust  bearings 

71  Brass  rings,  tinned  for  attach¬ 
ing  half- sleeves 

72  Brass  rings  tinned,  slit  for 
inside  conductor 

73  Copper,  tinned  plate 
7h  Tinned  half- sleeves 
7^  Copper-aluminum  patch 

76  Welding  flux 


Unit  of  Quantity  Notes 

measure 

unit  li 

"  U 

-M 

g  ho 

unit  li 

»  250  For  use  with 

cable  having 
aluminum  cores 

80 
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AEPEKDIX  8 


INSTHJCTIOKS  FOR  STORING  THE  ORERATIONAL  RESERVES  OF  INTERTJRBAN 
CABLES  AND  LO.U3ING-COIL  CASES 


1.  An  emergency  operational  reserve  of  cable  must  be  kept  in 
a  closed-off  space  or  under  an  awning. 

2.  Free  passage  to  the  cable  storage  place  must  be  provided 
for  vehicles  at  any  time  of  the  year  or  at  any  time  of  day, 

3.  Cables  must  be  wound  on  solid  wood  or  iron  drums,  and  the 
diameter  of  such  drums  should  be  suitable  for  the  cable  wound  thereon 
(the  radius  of  cable  winding  should  be  not  less  than  1$  times  its 
outside  diameter). 

ii.  Lead  sheathing  on  cable  leads  wound  on  a  drum  should  be 
carefully  sealed.  An  automobile  tire  valve  should  be  soldered  to  the 
end  of  the  inside  cable  lead,  and  dry  air,  in  the  amount  of  one  atm, 
should  be  pumped  in.  This  pressure  sliould  be  maintained  constantly. 

The  inside  cable  lead,  brought  outside,  should  be  carefully  protected 
from  shock.  It  should  be  accessible,  without  having  to  unwind  the 
cable,  for  electrical  measurements  and  checks  on  the  air  pressure. 

The  outside  end  of  the  cable  should  be  affixed  to  the  inside 
hollow  of  the  drum. 

Each  drum  should  have  a  solid  covering  of  one  row  of  ■ 
boards,  and  the  nails  holding  the  boards  should  be  driven  through  a 
steel  band  or  through  wii'e  braided  around  the  nails. 

On  the  outside  of  each  drum  (or  on  a  card  securely  attached  to 
the  drum.)  there  must  be  an  indelible  inscription  giving  the  following 
information: 

a)  type  and  design  of  cable; 

b)  length  in  m.eters  and  weight  in  kilograms; 

c)  date  of  delivery  of  drum  to  warehouse; 

d)  name  of  factory  and  year  of  manufacture  of  cable  (if  cable 
T-ias  received  from  a  factory); 

e)  location  of  outside  end  of  cable  so  that  it  will  not  be 
necessary  to  remove  a  large  niimber  of  boards  for  testing  purposes; 

f)  an  arrow  indicating  direction  for  turning  the  drum  when  it  is 
to  be  rerolled. 

7.  An  inspection  certificate  must  accompany  each  cable  drum 
received  at  the  warehouse.  This  certificate  is  to  give  the  results 
of  electrical  measurements  of  cable  cores  (resistance  of  insulation, 
test  of  cores  to  be  sure  they  are  unbroken),  and  of  tests  of  cable 
sheath  by  means  of  air  pressure. 

8.  Ii  Several  pieces  of  cable  are  wound  on  a  drum,  the  in¬ 
scription  on  the  drum  should  give  information  relating  to  each  piece. 

In  addition,  if  the  pieces  have  been  used,  information  should  be  given 
as  to  whether  or  not  they  are  fit  for  laying. 
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Each  piece  of  a  cable  iiiust  be  equipped  with  an  air  valve,  as 
indicated  in  par.  ii. 

9.  Cable  drums  must  stand  on  a  level  spot,  and  wooden  blocks 
should  be  placed  under  the  sides  for  support.  If  necessary,  bricks 
should  be  used  for  this  purpose  if  the  drums  are  kept  on  scaffolds 
under  an  awning. 

When  drums  are  kept  in  the  open,  they  should  be  put  on  blocks 
to  keep  them  from  rotting,  and,  in  addition,  they  should  be  covered 
with  tar  paper. 

10.  Cable  drums  should  be  arranged  in  warehouse  spaces  in 
such  manner  as  to  satisfy  the  following  requirements; 

a)  free  access  to  each  drumj 

b)  arrangement  of  drums  so  that  removing  one  will  not  disturb 
the  others j 

c)  arrangement  of  cables  bjr  type. 

11.  Wlien  a  large  number  of  various  types  of  cables  are  stored 
in  a  warehouse,  it  is  recommended  that  a  plan  be  drawn  shoxd.ng  where 
the  drums  of  various  types  and  lengths  are  located. 

12.  Equipment  for  loading  and  unloading  cable  drums  (cranes, 
knolls,  gantries,  etc.)  should  be  on  hand  in  warehouses.  An  "apparel’" 
may  also  be  used  for  this  purpose.  An  "apparel’"  is  a  sloping  hole 
dug  deep  enough  into  the  ground  so  that  within  it  the  floor  of  a  truck 
is  exactly  even  with  the  level  at  which  the  drums  are  to  be  loaded 

and  unloaded. 

If  an  enbankment  (knoll)  is  to  be  used  as  a  loading  platform, 
its  horizontal  part  must  be  at  least  15  times  the  diameter  of  the 
largest  drum.  The  horizontal  platform  must  be  at  the  same  level  as  the 
floor  of  the  truck. 

13.  Cables  must  be  protected  from  shock  and  from  fire  when  they 
are  in  a  warehouse.  Required  fire-fighting  equipment  is  to  be  determined 
by  local  fire-defense  agencies. 

lU.  From  one  to  three  full  cable  drums  with  the  principal  cable 
tjqjes  for  a  particular  m.ain-line  section  are  to  be  kept  at  all  ware¬ 
houses  and  at  loading  platforms  where  cables  are  to  be  loaded  quickly 
onto  trucks. 

Mote.  Conditions  for  keeping  individual  drums  dispersed  along 
a  run  must  conform  to  all  the  requirements  of  these  instructions. 

15.  Loading-coil  boxes  are  kept  in  a  closed  place  or  under  an 
a>7ning,  and  are  to  be  set  up  on  blocks. 

The  inside  sleeve  must  be  carefully  welded  both  at  the  ends  and 
along  the  sides.  The  quality  of  the  weld  should  be  checked  by  means 
of  forced  dry  air. 


-  127  - 


APPMDIX  9 


TABLE  OF  mSUHING  EQUIPMENT  REQUIRED  FOR  ASCERTAINING  THE  ELECTRICAL 
CaroiTION  OF  CABLES,  DETERMINING  THE  LOCATION  OF  DAi'MGE, 
DETERMINING  THE  EXTENT  OF  CORROSION  AND  LIGHTNING 
PROTECTION,  CHECKING  THE  PRESSURE  BI  CABLES,  LOCATING 
LEAKS  IN  LEAD  SHEATHING.  AND  ASSURING  SAFETY  DURING  SUCH  OPERATIONS 


No  Item  Unit  of 

measure 


1 

Autotransformcr,  labor¬ 

atory  type  LATR-1 

unit 

2 

Same,  LATR-2 

n 

n. 

Ampere- volt  meter y  type 

AVO-^m,  to  6  kv 

I! 

h 

Voltmeter,  vacuum  tube. 

universal  type  VnJ-2, 

with  voltage  divider. 

DNE-7  to  5  kv 

rr 

5 

Visual  crosstalk  attenua- 

- 

tion  meter,  to  300  kc,  type 

VIZ-300 

set 

6 

Multirange  voltmeter,  to 

600  V  and  6  amp,  type 

Ts-313,  class  1.5 

unit 

7 

Auciio  frequency  generator, 

type  3G-2a  to  20  kc 

If 

8 

Galvanometer,  d-c,  type 

GMP,  sensitivity  1.10“^ 

amp  per  division  for 

■ 

bridge  circuits 

11 

9 

Galvanometer,  d-c,  type 

M-322,  sensitivity  0.5 

to  10“°  amp  per  division 

11 

10 

Ground  meter  and  specific 

ground  resistance  meter, 

MS0.7 

II 

11 

Tube  tester,  IL-lij, 

It 

12 

Meter  case,  type  ICh 

11 

13 

Frequency  meter,  type 

ICh-6,  to  100  kc 

11 

Ih 

Meter  console,  type 

IP-300 

11 

Qiaantity  for 

UKM  RKM  ‘  KU  HVB  UP  Remarks 
lab.  meas. 

group 

2  2  -  -  - 

2  1  _  -  - 

1  1  -  -  - 

1  1  _  -  - 

1  1  -  -  - 

1  11-- 

1  -  -  _  _ 

1  1  1  -  - 

1  1  1  -  - 

1  1  1  -  - 

1  1  -  -  _ 

1  1  -  -  _ 
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No 


15 

16 

17 

18 


19 


20 


21 

22 

23 

2h 

25 

26 
27 

23 

29 

30 


(Table  continued  from  Page  128) 

Quantity  for  _____  Remarks 
Unit  of  UKM  KKMKU  E7BUP 

Item  measure  lab.  meas. 

group 


Universal  pulse  meter,  type 
UIP-itK  Unit 

Line  cable  tester,  type 

IKL-5  " 

Set  of  instruments  for 
measuring  crosstalk  attenua¬ 
tion,  type  KIPZ-300  set 

Set  of  instruments  for 
measuring  asymmetry 
capacitance,  type  ITeA  " 

Set  of  instruments  for 
measuring  attenuation 
mismatching  " 

Set  of  instruments,  type 
liS,  for  measuring  coaxial 
cables  " 

Modernized  cable  instrument, 
type  PKP-56  Unit 

Cable  finder,  modernized 

t3i)e  KI-56  ” 

Hf  bridge,  type  MPS-300  ” 

Megohm,  meter,  tj/pe  M-1101, 
to  1,000  megohm.s  " 

Attenuation  box,  type  MZU, 
to  11  nep,  60  kc  *' 

Attenuation  box,  type  IRZU, 
to  11  nep,  l50  icc  ” 

Resistance  box,  lever  type 
MS-6  to  100,000  ohms, 
class  0. 1  " 

Resistance  box,  high  ohm, 
tyi)e  lySV  ” 

Resistance  box,  plug  type 
R-58,  to  100,000  ohms  ” 

Capacitance  box,  lever  type 
ME-3  to  1.11  " 


For  coaxial 

1  1  -  -  - 

1  1  ~  ~  1 

1  1  -  -  - 

For  multi¬ 
plexed  main 
1  _  _  -  -  lines  to  10 

Me 

1  112  1 

1  112- 

1  1  -  - 

111- 

1  1  -  -  - 

1  1  -  -  - 

1  1  -  -  - 

1  1  -  -  - 

1  1  -  -  - 

1  1  -  -  - 
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(Table  continued  from  Page  129) 


Quantity  for  Remarks 

Unit  of  ^  UKM  RKM  KU  RVB  UP 
No  Item  measure  lab.  meas. 

group 


31  Capacitance  box,  plug 

type  ME-U  to  2  micro¬ 
farads  Unit 

32  D-c  bridge,  universal 
modernized  type  UMT  " 

33  Rheochord  bridge,  type 

R-38  " 

3h  Oscillograph,  electronic, 
iri-th  single  sweep,  type 
2$h,  for  frequency 
band  from  20  cycles  to 
•6  Me  " 

35  Universal  puncture 
device,  tj^pe  UPU-1  " 

36  Stray  current  meter, 

tj'pe  PBT  " 

37  Discharge  tester, 

R-350  " 

38  Interference  voltage 

indicator,  UNP-2  " 

39  High  voltage  indicator, 

tjq)e  UW-80  " 

ho  8 -step  measuring  filter, 
type  F-6,  to  20  kc  " 

I4I  Manometer,  monitoring, 
to  1.6  atm,  class  0.35  " 

ii2  KID  instrument  (set  for 
individual  dosimetry^ 
control)  ” 


1  1  -  - 
1  111 

1  1  -  - 

1  -  -  - 

1  11- 

1  11- 

1  11 

1  _  -  - 

1  111 

1  _  -  _ 

1  2  1- 

1  1  -  - 


U3  "Techeiskatel*  galloidnyy, ” 

type  GTI-2  unit  2  11 

5517  -  END  - 


1 


For  coaxial 
cables 


1 


-  For  use  in 
locating 
leaks  in 
lead  sheath¬ 
ing  by  means 
of  radioactive 
isotopes 

-  For  use  in 
applying 
"gazofreon-22" 
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